as 


Teletype Corporation EE-358 
Chicago, Illinois, U.S.A. Issue 4, Page 1 
November, 1940 


CHANGES IN LUBRICATION SPECIFICATIONS 
WHICH APPLY TO ALL TELETYPE APPARATUS 


‘The following lubricants have been standardized for use on all types 
of Teletype apparatus. These lubricants supersede those referred to in preceding 
Teletype specifications. The lubricants can be ordered from Teletype as follows: 


88970 1 Qt. of KS-7470 Oi1 

83971 1 Gal. of KS-7470 O41 

88973 1 Lb. of KS-7471 Grease 
#68975 KS-8319 Grease Gun 

gnb 4-on. Tube of KS-7471 Grease 


‘The above grease is recommenied instead of oil for lubricating motors equipped 
with ball bearing. The 88975 grease gun should be used for injecting grease in- 
to the bearings of Teletype ball bearing motors. The gun may be used also for 
applying grease to other parts of the apparatus and no other grease container 

need be carried. If this grease gun is not available, the oil listed in the fore~ 
going should be substituted for lubricating ball bearing motors. 


* Instructions for Filling the Grease Gun 
1. Unscrew the lubricant tube from the cap carting of the grease gun. 


2. Insert fresh lubricant through the open end of the tube with the fingers. 
Apply gradually to eliminate air pockets. 


3+ ‘Tamp the lubricant down solidly in the tube by pounding the closed end 
solidly against the palm of the hand. Continue to add lubricant until 
the tube is completely filled and the metal follower rests against the 
perforated tube cover. 


4. FAll the cap casting with lubricant flush to the bottom side of the 
tube threads. 


5. Screw the lubricant tube into the cap casting part way only. Then insert 
‘@ pencil or rod through the perforated tube cover and exert pressure against 
the metal follower 20 as to expel any entrapped air past the tube threads. 
When lubricant begins to cose through the threads, tighten the lubricant 
tube securely in the cap casting. 


6. Operate the handle back and forth for several strokes or until lubricant is 
pumped from the nogzle. The gun is then ready for use. If the lubricant 
does not flow from the nozzle in a solid stream, it is an indication that 
all air has not been expelled from the lubricant tube. Invert the gun and 
pound the cap casting end against the palm of the hand to jar the lubricant 
into the pump cylinder. 


* Instructions for Inbricating Motor Ball Bearings 


‘The motor bearings are packed with grease before the motor leaves the factory 
and under ordinary operating conditions need no additional lubrication for 


* Indicates change Printed in U.S.A. 


Teletype Corporation EE-358 
Chicago, Tlinois, U.S.A. Issue 4, Page 2 
November, 1940 


approximately two months. At the regular lubricating intervals one or two 
strokes of the plunger of the gun should apply sufficient grease to each 
bearing. To lubricate, press the nozzle of the gun against the ball oiler and 
force the grease into the hole by pushing on the plunger of the gun. Care 
should be taken that the bearings are not overloaded. Overloading will result 
in the grease oozing out of the end castings and being forced into the motor 
or being thrown on other parts of the mechanism. After lubricating, the motor 
should be run for a few minutes and then any excess grease that has been forced 


out of the ends of the castings should be wiped off. Each time that the gun 
is used for lubricating a motor bearing, the plunger should first be depressed 
slightly to make sure that grease will be delivered. 


—_— 


‘teletype Corporation S623 


Chicago, Illinois, U.S.A, Issue 2, Paro 1 
August, 1957 


Issue 3, Model 14 Type Bar Tape Printer 
Issue 5, Model 15 Type Bar Paze frinter 
Issue 2, Model 26 Type Wheel Fage Printer 
Issue 1, Keperforator Transmit! 
Issue 1, Multiplex Start-Stop Extensor Set 
Issue 1, Multiple Keperforator Set 

Issue 1, Model 27 Type Wheel rage Printer 
issue 1, Simplex-Diplex Converter 

issue 1, Sequential Control (SECO) systen 
Issue 1, Reperforator Transmitter 

Issue 1, Sequential Selector 

Issue 2, Multiple Reperforator Transmitter 
Issue 1, Model 14 Typing Reperforator 


*1278, Page 9 *1998, 
*138B, Page 22 *201B, 
#1598, Pagel  #203B, 
“1763, Page 4  *210B, 
*1823, Page 12 #2118, 
*197B, Page 11 *220B, 
#1963, Page Uy 


“SELUCTOR MAGNET ~ Change the title and text of this adjustment to read as 
follows: 


%(a) SELECTOR CORE AND ANMATURE ALIGNMENT - Preliminary 


When the armature is in its operated position, it should touch both 
magnet pole faces approximately at their centers, and the cores should be 
located equi-distant, with respect to the outer edge of the armature as gauged 
by eyo when a light reflector such as a piece of wiite paper is held behind thu 
magnet. To adjust, remove the selector mgnet bracket from the typing unit ai) 
Toposition the magnet core assembly with its mounting screws loosened while 
holding the assembly so that the cores are vertical ani the armature, by its 
own weight, rests against the pole faces. Tighten the mgnet core assexbly 
nounting screws and replace the selector magnet bracket, 


*(b) SMLRCTOR CORE AND ARMATURE ALIGNMENT - Final 


With the armature lever spring and the selector arm spring in position 
(hooked), manually rotate the shaft and selector cam sleeve 90 that the armture 
lever slowly moves the armature toward the magnet core, Observe that the arni- 
ture touches both core ends simultaneously and approximately in the center of 
curvature; gauge by eye, holding a light reflector such as a piece of white 
paper behind the magnet and armature assembly, Adjust by repositioning the 
magnet core by means of its elongated mounting holes and mounting screws, 
Tighten the screws, 


* Indicates Change Printed in U.S. 


=e: 
(5625E) 


foe 1: When the cores are in proper adjustment, it should require at Least 
1/2 pounds pull, with a 64 ounch scale applied at right angle to the armature 
edge in line with the armature lever, to separate the armature from the cores 
when a current of .C20 amperes is flowing through the magnet coils (coils in 
series shunted by a 5000 otm resistor), 


“NOTE 2: The adjustment may have to be modified in order to obtuin the re~ 
quired receiving margins and to prevent slow release of the armature due to 
oil-ceal, The margin requirement and the minimum magnetic pull requirement of 
3-1/2 pounds should be considered as “Final Check" for the armture and core 
alignment. 


1278, Page 13 1978, Page 15 
138B, Page 26 1988, Page 18 
1598, Page 5 *201B, Page 5-4 
1788, Page 9 #2108, Page 2-6 
1828, Page 16 #2128, Page 2-5 


SELECTOR ARM SPRING TENSION 


Change this adjustment to read as follows: 


Unhook the selector arm stop detent spring. With the armature extension 


on a high part of its cam, and the locking lever held away from the locking 
wedge, hook an 8 oz, scale over the end of the locking wedge and pull parallel 
to the selector arm spring, It should require 1-1/4 to 1-3/4 ozs, to start 
the selector arm moving, Reform the outer loop of the selector arm spring, if 
necessary, to meet this requirement. Heplace the detent spring, 


CAUNION: Care should be taken not to nick, crimp, or otherui: 
spring or spring wire when reforming the loops, 


*210B, Page 2-19 


deform the 


*SENSING BAIL - Add the following as a second paragraph to this adjustment: 


‘Release the timer blocking bail and rotate the main shaft until the No. 4 
selector cam does not interfere with the movement of the timer sensing bail. 
Continue to rotate the timer cam sleeve until the blocking lever just drops 
off the high part of No. 4 timer cam. The tip of the latch bail pawl should 
Test on the low part of the No. 5 cam, there should be some clearance between 
the latch bail extension and the upper edge of the cut-out in the side plate 
of the unit ani the upper edge of the blocking lever latching extension, 
when brought in alignment with the latching surface of the blocking lever 
lateh should clear it by at least .010", If necessary, remove mterial from 
the upper edge of the cut-out in the side plate, covering the timer and 
selector mechanisms to keep out filing chips, 


NOTE: Future Sequential Selector Units will have a 
larger cut-out in the side plate, 


\ 
@ 


i 


#2103, Page 2-20 
*SENSING BAIL SPRING TENSION 


*Change the sensing bail 
5-1/2 ozs, instead of 2 to 3 ozs. 


ae 
(562RE) 


spring tension requirement to read 3 to 


Teletype Corporation EE-576 
Chicago, Illinois, U.S.A. Issue 1 
January, 1947 


CHANGES IN BULLETINS 
127 (ISSUE3) aDJUSTLENTS 
TYPE BAR TAPE PRINTEX (KODEL 14); 
165 (ISSUE 2) ADJUSTAENTS 
‘TYPING KEPEKPORATGH (MODEL 14); 
171 (ISSUE 2) ADJUSTLENTS 
TYPING KEPERFORATOR (FPKSH AND 
FPH2665) 


PAGE 19 OF BULLETIN 127 
PAGE 31, OF BULLETIN 165 
PAGE 18 OF BULLETIN 171 


PULL Ba LOCKOUT LEVER ADJUSTLENT 
Change this adjustment to read as follows: 


(a) With the platen in the FIGURES position, the BLANK 
combination selected, and the main shaft rotated until the 
main bail is in its uppermost position, there should be 
004" to .020" clearance between the S or J fall bar 
(according to type) and the code bers, 


(b) There should be .004" to ,026" clearance between the BELL 
pull bar and the code bars when the forecoing selecticn is 
applied with the platen in the LETTERS position, 


(c) With the platen in the FIGUKES position, the BELL 
combination selected, and the main shaft rotated until the 
ain bail has moved to approximately .010" below the bell 
pull bar notch, there should be at least .010" clearance 
between the BELL pull bar and the lockout lever roller that 
is in contact with the $ or J pull bar, hen measuring this 
clearance the play of the platen shaft, the shift rocker ahd 
the lockout lever should be taken up in the firection thet 
minimizes the clearance. 


To meet the foregoing requirements, position the adjusting 
lever by utilizing the play in its mounting holes, 


* 
4 
* 


Printed in U.S.A. 


Teletype Corporation ER-607 
Chicago, Illinois, U.S.A. Issue 1 
March, 1948 


ADDITION TO BULLETINS 


Bulletin 127, Issue 3, Type Bar Tape Printer (Model 14), Page 36 
Bulletin 137, Issue 2, Typewheel Tape Printer (Ticker), Page 29 
Bulletin 138, Issue 5, Type Bar Page Printer (Model 15), Page 50 
Bulletin 141, Issue 3, Transmitter, Page 18 
Bulletin 147, Issue 2, Single Magnet Reperforator, Page 14 
Bulletin 159, Issue 2, Typewheel Page Printer (Model 26), Page 36 
Bulletin 160, Issue 1, Type Bar Printer (Model 20), Page 38 
Bulletin 170, Issue 1, Multiple Transmitter Distributor and Base, Page 9 
Bulletin 171, Issue 2, Typing Reperforator, Page 22 
Bulletin 175, Issue 1, Single Unit Transmitter and Base, Page 8 
Bulletin 176, Issue 1, Translator Unit, Receiving Distributor and Panel, Page 8. 
Bulletin 178, Issue 1, Reperforator Transmitter Distributor, Page 46 
Bulletin 182, Multiplex, Start-Stop Extensor Set, Page 22 
Bulletin 183, Portable Signal Distortion Test Set, Page 5 
Bulletin 185, Multiple Transmitter Distributors and Base, Page 12 
Bulletin 186, ‘Two Channel Start-Stop Transmitter Distributor, Page 20 
Bulletin 189, Issue 1 XD79 and XD95 Distributors, Page 15 
Bulletin 192, Issue 1, Teletype Automatic Wheatstone Perforator Set, Page 19 
Bulletin 193, Issue 1, Reperforator Transmitter Distributor (Model 14), Page 39 
Bulletin 197, Issue 1, Multiple Reperforator Set, Page 25 

Add the following adjustment immediately preceding the "SPEED ADJUSTING 
WHEEL FRICTION WASHER SPRING TENSION ADJUSTMENT" : 


ADJUSTMENTS FOR ALIGNMENT AND SQUARENESS OF GOVERNOR CONTACTS 


All governor contacts can be adjusted for alignment of edges; only those 
Governor shells which provide alongated mounting holes for the fixed contact bracket 
Permit adjustment of the contact for height by positioning the contact bracket. 

‘The governor contacts should be in line and meet squarely so that maximum 
contact surface is provided. (Check with the retractile spring tension Adjusted so 
that the contacts just make, or the limit of the adjusting screw). 


(a) Line up edges of contacts by means of the floating contact hinge mount- 
ing screw. 


(b) Adjust contacts for squareness from right to left by positioning the 
height of the fixed contact bracked using the elongated mounting holes 
in the governor shell. 


(c) To adjust from front the cack, twist the floating contact hinge, apply- 
ing pressure to the arm near the contact. 


NOTE: Check by use of a .002" gauge (smaller if available). Check with 


gauge between edges of contacts to see that the gauge enters (or 
does not enter equally on all sides. 


Printed in U.S.A. 


Teletype Corporatien EE-611 
Chicago, Tllinois,U.S.A. Issue 1 
January, 1948 


127, Issue 
171, Issue 
178, Issue 
193, Issue 


RIGHT AND LAPT RIBBON REVER: 


CHANGE IN 
BULLETINS 


3, Model 1, Type Bar Tape Printer, Page 22 

2, Model 14 Typing Reperforator, Page 13 

1, Reperforator Transmitter Distributor, Page 17 

1, Yodel 1, Reperforator Transmitter Distributor, Page 14 


PAWLS SPRING TENSTON 


Change the tension requirement to read "1-3/1, to 3-3/4 ozs." 


instead of 


1/2 to 3-1/2 oss." 


Printed in U.S.A. 


Teletype Corporation EE=630 
Chicago, Illinois, U.S.A. Issue 1 
April, 1948 


CHANGE AND ADDITION 
70 BULLETIN 127, ISSUE 3 
ADJUSTMENTS - TYPE BAR TAPE PRINTER 
MODEL 14 


PAGE 19 
FULL BAR LOCK-OUT LEVER ADJUSTMENT (Figures 35 and 36) 
Change the last requirement in both paragraphs of this adjust- 


ment to read ",004" to .040" instead of ".004" to .020" and add the 
following note: 


NOTE: As an increase in pull bar clearance also increases the load 
on the platen shift return spring, the platen shift mechanism 
should be checked (manually) for correct operation, 


Teletype Corporation EE-667 
Chicago, Illinois, U.S.A. Issue 1 
April, 1949 


CHANGES IN BULLETINS 


127, Issue 3, Model 1, Type Bar Tape Printer, Page 29 
e@ 165, Issue 3, Model 1, Typing Reperforator, Section II, Paragraph 2a(7) 


BELL HAMMER SPRING TENSION 
Change the tension requirement to read as follows: 


It should require 3 to 5 ozs. for the one-piece design which measures 
approximately 2 inches in length between the pivot points, or 2 to 4 ozs. 

® for the two-niece design which measures approximately 1 inch between the 
pivot points, to start the hamer moving. 


Printed in U.S.A. 


Teletype Corporation EE~676 
Chicago, Illinois, U.S.A. Issue 1 
May, 1949 


CORRECTION TO BULLETIN 127, ISSUE 3 
ADJUSTMENTS - TYPE BAR TAPE PRINTER 
e (wodeL 14) 


PAGE 22, RIGHT FUNCTION PULL BAR SPRING BRACKET ADJUSTMENT 
Change the spring tension requirement to read: 3-1/2 to 5 ozs. 


@ Change Figure 45 accordingly. 


Printed in U.S.A. 


Teletype Corporation EE-695 
Chicago, Llinois, U.S.A. Issue 1 
February, 1950 


ADDITION TO ADJUSTMENT BULLETINS 

Bulletin 127, Issue 3 - Type Bar Tape Printer (Model 14), Pages 7, 13 
Bulletin 138, Issue 5 ~ Type Bar Page Printer (Model 15), Pages 21, 26 
Bulletin 1,7, Issue 2 ~ Single Magnet Reperforator, Page 6 

Bulletin 155, Issue 1 ~ Start-Stop Regenerative Repeater, Page 8 
Bulletin 159, Issue 2 - Type Wheel Page Printer (Model 26), Page 6 
Bulletin 160, Issue 1 - Type Bar Page Printer (Lodol 20), Page 16 
Bulletin 165, Issue 3 - Typing Keperforator (Model 14), Pages 2-5, 2-8 
Bulletin 171, Issue 2 - Typing Reperferater, Page 7 


Bulletin Issue 1 - Keperfcrator Transnitter Distributor, Page 9 

Bulletin Issue 1 - Multiplex Start-Stop Extenser Set, Page 17 

Bulletin Issue 1 - Reperferater Transmitter Distributor (Medel 14), Page 8 
Bulletin Iusue 1 ~ Multiple Reperferater Set, Page 16 

Bulletin Issue 1 ~ Type-Wheel Page Printer (Model 27), Page 18 

Bulletin 199, Issue 1 ~ Simplex-Diplex Cenverter, Page 2-4 

Bulletin Issue 1 ~ Sequential Contrel (SECO) System, Page 5-5 

Bulletin Issue 1 ~ Reperforator Transmitter (Kodel 14), Page 2-5 

Bullet in Issue 1 ~ Sequential Seloctor (SOTUS), Page 3-6 


The following adjustment applies to units equipped with the Adjustable 
Range Séale assembly which permite regulation of the engagement between the stop 
arm en the selector cam sleeve and the stop lever on the range finder. The 
adjustment should be made imediately after the STOP LEVER SPRING TENSION ADJUST= 
MENT; bulletins and affeeted pages are listed above. 


SELBCTOK STOPAsRl AND STOP LEVEK ENGAGEMENT ADJUSTLENT 


With the selector magnet armature in the spacing positien, rotate the 
selector cam sleeve until the stop arm moves the stop lever to its maximum travol 
beyond the step of the trip latch. Loosen the range scale assembly mounting 
screws and the positioning link counting screw just enough to make then friction 
tight. Position the range scale assembly so that the evertravel of the step 
lever beyond the trip latch is at loast half but not more than the width of the 
stop lever, This sheuld be checked with the range indicator set at 0, 60, and 


120 on the range scale. Tighten the mounting screws and the positioning link 
screws 


Teletype Corporation 697EE 


Chicago 14, Illinois, U.S.A. Issue 2. 
January, 1954 


CHANGE IN ADJUSTMENT BULLETINS 
1278, ISSUE 3 MODEL U, TYPE BAR TAPE PRINTER 
@ 1658, ISSUE 3 MODEL li, TYPING REPERFORATOR 
*171B, ISSUE 2 MODEL 14 TYPING REPERFORATOR 


1278, Page 2 
165B, Page 2-13 
*171B, Page 13 


RIBBON FEED PAWL SPRING PRESSURE 
@ Change this adjustment to read as follows: 


With the ribbon feed shaft pushed to the right, the main shaft in 
its stop position and an 8 oz. scale hooked over the extreme front edge of 
the ribbon feed pawl and pulled at right angle to the pawl, it should 
require 6 to 8 ozs. to start the panl moving away from the ribbon feed 
ratchet, Make certain that the feeding edge of the pawl does not bind 
against a tooth on the ratchet when tension is being measured, To adjust, 
bend the ribbon feed pawl spring. 


1658, Page 2-16 
¥171B, Page 18 


SHIFT ROCKER 


Change this adjustment to read as follows 


With the main bail spring set approximately for its operating 
tension (14 to 15 lbs.), place a spacer between the main bail spring 
adjusting lever and the spring adjusting screw so that the other end of the 
lever rests against the selector plate. Move the platen assembly to its 
forward (FIGURES) position and select the letters pull bar. Rotate the 
main shaft until the main bail roller is on the low part of its cam, This 
point is determined by rocking the motor shaft clockwise and counterclock- 
wise and observing when the shift bell crank is in its rearmost position, 

@ (Main bail in its extreme upward position.) The vertical end of the shift 
bell crank should overtravel the rear shoulder of the shift lever by some 
not more than .015", when the play in the shift lever is taken up, at its 
left-hand end, toward the rear of the unit, Adjust the shift rocker by 
means of its adjusting screw to meet this requirement. Remove the spacer. 


NOTE: On units equipped with "unshift on space" pull bars select 

both the LETTERS AND SPACE combination in succession and observe which pull 

@ bar gives the shift bell crank the least travel; select this combination to 
make the shift rocker adjustment. 


* Indicates Change Printed in U.S.A. 


Teletype Corporation EE= 703 
Chacu,0, TLinois, ¥.S.A. Issue 1 
april,- 1950 


ADDITION TO 
BULLETIN 127, ISSUE 3 
ADJUSTAENTS = TYPE Bak TAFE PRINTER 

KODEL 1 


On wits equipped with a type bar operated by the bell pull bar, 
substitute the following adjustment for the BELL HALE ECCENTKIC SCHEW 
ADJUSTAANT fn Bulletin 127: 


BELL HAMMER ECCENTHIC SCREW ADJUSTEENT 


With the bell pull bar selected and the main shaft rotated ungil 
the main bail is in its uppermost position, there should be a clearance 
of .020" to 040" ovtween the bell hanmer lip and the bell hammer post 
when the bell type bar with pallet is held against the platen, To 
adjust, position the bell hamer eccentric screw by means of its lock 
nut. Keup the high part of the eccentric to the rear. 


Printed in U.S.A. 


Teletype Corporation EE-705 
Chicago, Ilinois, U.S.A. Issue 1 
July, 1950 


ADDITION TO 
ADJUSTMENT BULLETINS 


127, Issue 3 - Type Bar Tape Printer Model 14, Page 16 
e 165, Issue 3 - Typing Reperforator Model 14, Page 2-10 
171, Issue 2 - Typing Reperforator Model 14, Page 9 


Insert the following adjustment immediately preceding the PULL BAR 
GUIDE ADJUSTMENT: 


MAIN BAIL GUIDE POST ADJUSTMENT 


@ NOTE 
This adjustment applies only to unite equipped with the 
main bail guide post and an adjustable eccentric bushings 


(a) The main bail should be free throughout its travel and the eccentric 
bushing should be 90 positioned that the following adjustments can be met: 


Pull bar guide adjustment and main bail adjustiny screw adjustment 
(preliminary and final on Model 1, Typing Reperforator units). 


(b) To adjust the main bail guide post proceed as follows 


1, Position the pull bar guide so that it is in the middle of the 
adjustment provided by its elongated mounting holes. 


2, With the BLANK combination set up, rotate the min shaft until 
the main bail is opposite the humps on the unselected pull bars. Position 
the eccentric bushing so that the guide post is away from the bottom of the 
bail slot and so that the clearance between the main bail and the LETTERS 
and FIGURES pull bar humps is approximately equal. 


3. With the main bail roller on the high part of its cam see that 
Clearance between the code bars and the LETTERS and FIGURES pull bars 
is approximately equal. (It may be necessary to advance the main bail 
adjusting screw to obtain clearance between the pull bars and the code 


Cs) bars.) 


4. Recheck adjustment 2. To obtain both requirements outlined in 
2 and 3, it may be necessary to relocate either the eccentric bushing, 
the type bar basket or the pull bar guide. 


5. After positioning the guide post, check adjustment (a), 


Printed in U.S.A. 


Teletype Corporation "7208 
Chicago, Illinois, U.S.A, Issue 3, Page 1 
February, 1958 


CHANGES AND ADDITIONS TO ADJUSTMENT BULLETINS 


1278, Issue Type Bar Tape Printer (hodel 14) 


159B, Issue 2 - Type Wheel Page Printer (Model 26) 
1718, Issue 2 - Typing Reperforator 

1788, Issue 1 - Keperforator Transmitter Distributor 
1828, Issue 1 - Multiplex Start-stop axtensor Set 


3 
2 
2 
1 
1 
1978, Issue 1 ~ Multiple Reperforator Set 
1983, Issue 1 ~ Type-iheel Page rrinter (uodel 27) 

1 = Simplex-Diplex Converter 

1 - Sequential Control (SiO) System 

1 - Reperforator Transmitter (llodel 14) 

1 ~ Sequential Selector 

2 = Multiple Reperforator Transmitter 

1 


Typing Reperforator (idodel 14) 


1998, Issue 
201B, Issue 
Issue 
Issue 
Issue 
Issue 


1278, 1998, Page 2-5 
1598, 20LB, Page 5-5 
17, 2033, Page 2-5 
1783, 2108, Page 2-7 
1828, 211B, Page 2-6 
1978, 2208, Page 2-4 


1988, 


ARMATURS TRIP=OFF SCCENTRIC SCREW ADJUSTMENT (pulling magnet); TRIP-OFF SCREW 
ADJUSTMENT (holding magnet) 


Delete the present adjustment and substitute the following: 


There should be some clearance, not more than .U0k" between the stop 
lever and the trip latch when the armature is in the unoperated position and 
the selector cam sleeve is rotated until the stopping edge of the stop lever 
is directly below the latching surface of the trip latch. While checking the 
above clearance, take up the play in the stop lever with a screwdriver applied 
axially adjacent to the spring hole as close to the bearing as possible with 
thrust in the direction of the trip latch. This clearance should be held to a 
minimum to favor the "at least .002" end play of the trip plunger. 


The trip latch plunger should have at least .002" end play when the 
armature is held in the attracted position and when the stop lever is resting 
against its eccentric stop post. 


To adjust, loosen the trip-off screw **(trip-off eccentric screw) lock 
nut and position the screw *#(eccentric) to meet the first requirement, The 
latter requirement serves as a check on the trip-off screw SeCirip-oft eccentric) 
an fesioeee and also on the adjustment of the selector magnet bracket **(armature 
stops). 


NOTE: Designations in parentheses marked with double asterisk (**) pertain to 
pulling magnet selectors. 


Indicates Change Printed in U.S.A, 


*178B, Page 35 
%203B, Page 2-22 
*211B, Page 2-20 


*DISTRIBUTOR (OR DISTRIBUTING) CONTACT ADJUSTHGNTS 


Substitute the folloming 
of the adjustment: 


the present note just under the title 


NOTE: Contact points must be 
square (as gauged by eye) when the distrib 
part of their respective cams and the adj 
tacts to remain in closed position. Adjust b; 
tact springs as necessary. The following adj 


t con= 
ments are te be made with the 


distributor contact levers on the high part of their cams? 


Teletype Corporation Correction Sheet 737EE 
Chicago, Illinois, U.S.A. Issue 2 


October, 1951 
ADDITIONS TO BULLETINS 


127, Issue 3, Adjustments - Model 14 Printer, Page 23 
138, Issue 5, Adjustments - Typebar Page Printer (Model 15), Page 46 


147, Issue 2, Adjustments - Non-Typing Reperforator, Page 8 
e@ 155, Issue 1, Description and Adjustments - Start-Stop Regenerative Repeater, 
Page 9 


159, Issue 2, Adjustments - Type Wheel Page Printer (Model 26), Page 29 
160, Issue 1, Adjustments - Typebar Page Printer (Model 20), Page 34 
165, Issue 3, Adjustments ~ Typing Reperforator (Model 14), Page 2-18 
171, Issue 2, Adjustments - Typing Reperforator (Model 1), Page 21 
178, Issue 1, Adjustments - Reperforator Transmitter (Model 14), Page 49 
193, Issue 1, Adjustments - Model 14 Reperforator Transmitter, Page 35 

( ) 201, Issue 1, Teletype Sequential Control (SECO) System, Page 5-8 
203, Issue 1, Adjustments - Reperforator Transmitter (Model 14), Page 2-25 
20h, Issue 1, Description and Adjustments - Sequential Selector, Page 3-9 

¥*197, Issue 1, Adjustments - Multiple Reperforator Set, Page 2h 


1. Tis correction sheet supersedes EE~661 dated August, 1949, and applies to 
all bulletins listed above. 


2, Add the information contained in paragraphs 3 and 4 below to the SELECTOR 
CLUTCH TORQUE requirement. 


3. A more convenient method of regulating the selector clutch torque hi 
been devised by the substitution of a 119540 keyed nut, a 122974 capstan nut, 
and a 122838 spacer for the 72515 nut and 72517 keyed nut on the main shaft. 
Where these new parts are present, the torque may be regulated by positioning 
the capstan nut in the proper direction with a screwdriver. 


NOTE: The 122974 capstan nut is split and the open ends are offset to insure 
a tight fit on the 119540 slotted nut. To install the capstan nut 
the offset ends must be held approximately in line by using a pair of 
pliers or a clamp. The slotted nut can then be screwed into place, 
To regulate the selector torque the capstan nut may be positioned 
with a screwdriver. To prevent the capstan nut from being turned 
downward against the bearing, the 122838 spacer should be installed 
between the 119540 slotted nut and the bearing. 


e 4. On units equipped with the 72515 nut and 72517 keyed nut, the selector 
clutch torque may be adjusted by the use of shims which may be placed between 
the clutch spring and the 72515 nut. The selector clutch spring must be 
removed from the shaft in order to apply the shims. Shims are available 
under the following numbers: 


96763 Shim (.012" thick) 
9676 Shim (.016" thick) 


( } 96765 Shim ( 020" thiek) 
119540 MUT, KEYED 122974 NUT, CAPSTAN 122838 SPACER 


* Indicates change Printed in U.S.A. 


Teletype Corporation 754EE 
Chicago, Illinois, U.S.A. Issue 1 
October, 1951 


CHANGES IN ADJUSTMENT BULLETINS 


127, Issue 3 - Model 1, Type Bar Tape Printer, Page 3 
( } 138, Issue 5 - Model 15 Type Ear Page Printer, Page 11 

147, Issue 2 - Single Magnet Reperforator, Page 7 

160, Issue 1 - Model 20 Type Bar Page Printer, Page 9 


171, Issue 2 - Model 14 Typing Reperforator, Page 3 
172, Issue 1 - Model 14 Reperforator Transmitter, Page 4 
193, Issue 1 - Model 14 Reperforator Transmitter, Page 2 
197, Issue 1 - Multiple Reperforator Set, Page 10 
@ 203, Issue i - Model 1, Reperforator Transmitter, Page 2-1 
In the bulletins Listed above change the following adjustment to 
read as follows: 


3 
5 
26 
to 
165, Issue 3 - Model 14 Typing Reperforator, Page 2-2 
2- 
Ss 
1 
3 


MAIN SHAFT CLUTCH THROWOUT LEVER ADJUSTENT 


With the motor operating, open and close the signal line and then 
stop the motor. There should be from .010" to .020" clearance between 
the teeth of the two clutch members. Adjust the clutch throw-out lever 
by means of its pilot. screws to obtain this clearance. After adjusting, 
the lever should be free, with not more than .002" end play. 


Bulletin 127, Page 25 
Bulletin 165, Page 2-22 


CONTACT BRACKET AQJUSTHENT 


In this adjustment the requirement .010" to .020" should be 
changed to: some clearance not more than .010". 


Change appropriate figure accordingly. 


BULLETIN 127, Page 29 
BULLETIN 165, Page 2-2h 


e Bulletin 127 Tape Lever Spring Tension 
Bulletin 165 Tape-Out Lever Spring Tension 
P 
, Add the following note to these adjustments: 
NOTE 
‘The spring tension requirement on units equi — 
Dc EY EG ESTER te seen sith oe tape it 


* * * 
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Teletype Corporation 1698B 
Chicago, Illinois, U.S.A. Issue 1 


ADDITION TO ADJUSTMENT BULLETINS 


BULLETIN 127, ISSUE 3 
BULLETIN 165, ISSUE 3 
BULLETIN 171, ISSUE 2 
BULLETIN 178, ISSUE 1 
BULLETIN 193, ISSUE 1 
PAGES 12, 13 

beets 203, ISSUE 1 - REPERFORATOR TRANSMITTER DISTRIBUTOR (MOUEL 4s), 

2 


‘TYPE BAR TAPE PRINTER (MODEL 14), PAGE 21 

‘TYPING REPERFORATOR (MODEL 14), PAGES 2-11, 2-12 
‘TYPING REPEAFORATOR, PAGE 11 

REPERFORATOR TRANSMITTER DISTRIBUTOR, PAGES 15, 16 
REPERFORATOR TRANSMITTER DISTRIBUTOR (MODEL 14), 


1. On units equipped with the ribbon reverse arm yield spring th 
following adjustments replace the standard adjustments appearing in the 
above bulletins. 


a, LEFT RIBBON REVERSE ARM SHAFT ADJUSTMENT (Figure 1) 


(1) On typing units and typing reperforators there should be from 
+005" to .025" clearance between the roar of the left spool cup and the 
front end of the ribbon reverse shaft when the ribton reverse shaft is 
held forward to make this clearance a minimun. 


(2) On reperforator transmitters the left ribbon reverse shaft 
sheuld be set flush with the front of the ribbon spool bracket. 


(3) To adjust, loosen the set screw of the spring block, and if 
necessary, the set screws of the ribbon reverse shaft collar and link. 
Position the shaft while holding the ribbon reverse arm against the ribbon 
spool bracket and the spring block against the reverse arm. Tighten the 
spring block set screw. 


b, RIBBON REVERSE AHMS SHAFTS COLLAR ADJUSTMENT (Figure 1) 


Both right and left ribbon reverse arm shafts should have some 
end play, not more than .010". To adjust, position the collar on each 
haft by means of its set screw. Locate the set screws so that they are 
ily accessible when the ribbon reverse arms are held up against the 
ribbon spool cups. 


c, RIBBON REVERSE PAWL LINKS ADJUSTMENT (Figure 2) 


The ribbon reverse bail should clear both left and right-hand 
ribbon reverse pawls by .015" to .040" when the ribbon reverse bail is 
opposite the reverse pavls and the ribbon reverse arms’are against the 
spool cups. When checking the .015" clearance, the play in the ribbon 
reverse bail shoul be taken up in a direction to make the clearance 

a minimum, Vhen checking the .040" clearance, the play in the ribbon 
reverse bail should be taken up in a direction to make the clearance a 
maximum. To adjust, position the spring block cn the left #bbon reverse 
shaft and the sleeve on the right ribbon reverse shaft, The following 
adjustments should folloy the Ribton Reverse Pawl Links Adjustment. 
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d, RIBEON REVERSE ARM YIELD SPRING TENSION ADJUSTMENT (Figure 2) 


Position the ribbon reverse bail so that it will block the 
full travel of the ribbon reverse arm, and with the ribbon reverse 
pawl resting against the ribbon reve bail, apply the push end of an 
8 oz. scale, held at a right angle to the ribbon reverse arm at the 
center where the ribbon is threaded. It should require 1-4 to 4d ozs 
to start the ribbon reverse arm moving. If it is necessary to increa: 
or decrease the tension, remove the spring and adjust by bending. 


2, The Stripper Spring Requirement has been added to the 
following bulletins and should precede the COVE PUNCH-BLOCK FEED-ROLL 
SHIMS ADJUSTMENT. 


BULLETIN 193, PAGE 19 
BULLETIN 203, PAGE 2-13 


STRIPPER SPRING REQUIREMENT 


Remove the punch block from the unit. (Refer to next 
adjustment for removal of punch block). With an 8 oz. scale hooked 


under the shoulder of the stripper pins, pull in a horigontal direction. 
It should require at least 4 ozs. to start the punch stripper pins 
sing the springs. 


moving by compré 


Teletype Corporation ‘T1OEE 
Chicago, Illinois, U.S. A. Issue 1 
September, 1953 


re) CHANGES IN ADJUSTMENT BULLETINS 


The spring tension requirement in the bulletins listed below (for 
synchronous motors using the three brush starting switch) should read as 


indicated. 
Bulletin Page Bulletin Page Bulletin Page Bulletin Page 
e 7 38 169 5 186 19 197 2h, 

13g 52 170 9 189 u 199 2n8 
Wl 17 im 23 192 1g 201 = 5-20 
160 Ws 175 y 193 40 203 5-29 
165 0 203 176 7 19h 7 
168 2B 178 46 195 5 


SPRING TENSION REQUIREENTS 


Frequency 
Cycles old New Part 
Numbers 
60 3 o2s. to 3-3/k ozs. 2 ozs. to 2-1/2 ozs. 8283 
50 1-1/2 ozs. to 2-1/2 ozs. 1-3/k ozs. to 2 ons. 86616 


CONTROL RELAY-CONTACT SPRING ADJUSTMENTS 
Change this adjustment to read as follows 


Bulletin Page Paragraph 


27 33 (a (3) 
138 58 (a) (3 

® 160 50 (a) (c) 
165 227 a(1) (A) ©) 


When the relay plunger is in the unoperated position hook an 8 oz. 
scale over the middle contact spring as close as possible to the wiper 
contact and pull horizontally at right angle to the contact spring. A pull 
of 5 to 6 ozs. is required to cause the middle contact to break contact 
with the inside contact. To adjust, bend the middle contact spring and 

( } recheck adjustment b or (2). 


Change applicable figure accordingly. 
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Teletype Corporation 840EE 
Chicago 14, Illinois, U.S.A. Issue 1 
July, 1954 


CHANGES AND ADDITIONS TO MODEL 
1,4 ADJUSTMENT BULLETINS 

1278, ISSUE 3 TYPE BAR PAGE PRINTER 
1658, ISSUE 4 TYPING REPERFORATOR 
171B, ISSUE 2 TYPING REPERFORATOR 
178B, ISSUE 1 REPERFORATOR TRANSMITTER 
203B, ISSUE 1 REPERFORATOR TRANSMITTER 
2208, ISSUE 1 TYPING REPERFORATOR 


1278, Page 4 and Figure 3 
1658, Page 2-1 and Figure 1 
171B, Page 4 and Figure 3 
1768, Page 3 and Figure 2 
203B, Page 2-1 and Figure 4 
2208, Page 2-1 and Figure 1 


A stronger main shaft clutch spring number 122059 (approximately 
890" long) has been provided for use on units operating at 75 wpm speed, 
‘The 6993 spring (approximately .740" long) continues to be used on units 
operating at 60 wpm speed. 


MAIN CLUTCH SPRING TENSION 
Change this adjustment to read as follows: 


With the teeth of the driven clutch member resting against the teeth 
of the driving member, but not engaged, hook a 32 ounce scale over the throw- 
out cam on the driven clutch member and pull as nearly in line with the shaft 
as possible. It should require 24 to 30 ounces (for 60 wpm) and 32 to 42 
ounces (for 75 wpm speed) to separate the clutch teeth. Change applicable 
figures accordingly. 


1278, Page 4 after (16) 

1658, Page 7-2 after 7 b. 

171B, Page 25 Main Bail after (2) 
1788, Page 50 Main Bail after (2) 
2038, Page 2-30 Par, Par. d. after (2) 
2208, Page 3-2 Par, 5 after b. 


In order to provide better lubrication for the main bail plunger of 
14 type units the present 75226 oil wick and the 78244 oiler of the 6/474 and 
102056 main bail plungers are omitted and three 122547 felt wicks are pro- 
vided in the upper portion of the plungers. The oiler is replaced by a 1/4 x 
32 hexagonal screw. 


Add the following note to read as follows: 
n all units equipped for improved lubrication 


remove the 1/4 x 32 screw and lockwasher from the plunger bushing. 
Saturate oil wicks and fill plunger with oil, Replace lockwasher and screw. 


Printed in U. S.A. 


Teletype Corporation 8565E 
Chieago, Illinois, U.S.A. Issue 1 
April, 1956 


CHANGES aD ADDITIONS 
10 BULLETIN 1278, Issue 3 
ADJUST.ENTS — KODEL Uy 
TYPE BAR TAPE PRINTER 


Page 18, TAPE CHUIE ADJUSTAENT 


In place of the present adjustment, substitute the following: 


The exit tape-chute should be in alignment with the left-hand tape guide; 
adjust by means of the chute mounting screws. There also should be from 
<015" to .0,0" clearance between the under surface of the left-hand tape guide 
and the top surface of the exit chute channel when the platen assembly is in 
either the "Letters" or “Figures” position. If necessary, adjust by bending 
‘the chute bracket. 


Teletype Cor: 
Chicago, T1lin 


1278, del 14), Page 7, 10 
1383, Ear Page Printer (Model 15), Pages 19, 23 

73) 159B, Issue 2 - Type Wheel Page Printer (iodel 26), Page 3 
17B, Issue 2 - Typing Reperforator, Page 7 

+ 1788, Issue 1 - Reperforator Transmitter Distributor, Page 6 
182B, Issue 1 - Multiplex Start-Stop Extensor Set, Page 14 

% 1978, Issue 1 ~ Multiple Reperforator Set, Page 13 


198B, Issue 1 = Typesitheel Page Printer (Model 27), Page 15 
199B, Issue 1 - Simplex-Diplex Converter, Page 2-2 
201B, Issue 1 ~ Sequential Control (SECO) System, Page 5-3 
@ 203B, Issue 1 ~ Reperforator Transmitter (Model 14), Page 2-3 
2108, Issue 1 ~ Sequential Selector, Page 2-4 
2128, Issue 2 ~ Multiple Reperforator Transmitter, Page 2-3 
(ARMATURE ) LOCKING WEDGE 


Change the requirement of the present adjustment as follows: (Bulletins 
and affected pages are listed above). 


For pulling magnet selectors, from ".008'to .012" to read: .006" to .012", 
For holding magnet selectors, from ",006" to .010" to read: .005" to .012", 
e@ Change applicable figure accordingly. 


* * * 
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Chicago, Illinois, U.S.A. Issue 1, Page 1 
Novenber, 1956 


CHANGES AND ADDITIONS TO ADJUSTMENT BULLETINS 


Issue 3 
Issue 5 
Issue 
Issue 
» Issue 
Issue 
Issue 
Issue 


Type Bar Tape Printer 

Type Bar Page Printer 

Perforator Transmitter 

‘Type Wheel Page Printer 

Typing Reperforator 

Perforator Transmitter 

Multiple Transmitter Distributor and Base 
Single "nit, Transmitter and Base 

Issue Translator Unit, Receiving Distributor and Panel 
Issue Multiplex Start-Stop Extensor Set 

Issue 1 - Multiple Transmitter Distributor and Base 
Issue 1 ~ Model 31 Tape Printer 

Issue 1 - Teletype Sequential Control (SECO) System 
Issue 1 - Multiple Transmitter Distributor and Base 


PHHEE REDD 
reeang 


TRANSMITTING CONTACTS GAP ADJUSTMENT (For following Bulletins) 


1278, Page 30 1708, Page 2 
1388, Page 47 1758, Page 2 
1488, Page 11 1768, Page 5 
1598, Page 31 1858, Page 6 
165B, Page 4-2 2008, Page 3-10 
1668, Page 12 


Change this adjustment to read as follows: 


With each contact lever on the high part of its cam, the 
contact gap should be .017" to .025" (.015" to .025" for 
start-stop contacts). 


NOTE: If no signal measuring device is available, ALL 
contact gaps should be: 
+017" to .023" for units operating at 60 or 75 WPM 
+020" to .025" for units operating at 100 WPM 


To adjust, bend the shorter contact springs. 


TRANSMITTING CONTACTS GAP ADJUSTMENT (For following Bulletin) 
1828, Page 11 


Change this adjustment to read as follows: 


The contact bracket should be positioned so that the mounting 
screws are approximately in the center of their holes (See 

Figure 23 in Bulletin). Under this condition and with each 
contact lever on the high part of its cam, the contact gap 

should be .017" to .025" (.015" to .025" for start=stop contacts). 
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t ) NOTE: If no signal measuring 
contact gaps should be 
.017" to .023" for units operating at 60 or 75 WPH. 
020" to .025" for units operating at 100 WPM 


ice is available, ALL 


To adjust, bend the shorter contact springs. 


7. TRANSMITTING CONTACTS GAP ADJUSTHENT (For following Bulletins) 
5 201B, Page 5-16 
j 221B, Page 4 
Change this adjustment to read as follows: 
. With each contact lever on the high part of its cam, the contact 
gap should be .017" to .025" (.015" to .025" for start=stop 
contacts). 


NOTE: If no signal measuring device is available, ALL 

contact gaps should be: 
+017" to .023" for units operating at 60 or 75 WPM. 
+020" to .025" for units operating at 100 WPM 
The shorter contact sprinzs should rest against 
their backstops with a pressure of 4 to 8 ozs., 
measured by applying the push end of an 8 oz, 

@® scale at a right angle to the end of the shorter 
contact springs. 


To adjust, bend the shorter contact springs and position the backstop 
adjusting screws to meet the above requirements. Tighten the adjusting 
screw lock nuts and recheck the requirement: 


BACKSPACE MECHANISM SPRING TENSION REQUIREMENT (For following Bulletins) 
1488, Page 17, Paragraph A.1. 
1663, Page 18, Paragraph A. 


Change the requirement to read 3 to 6 bzs. instead of 4 to 6 ozs. 


@ Change applicable figure accordingly. 
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Tape Feed Roll Spring 7 


GENERAL 


This bulletin covers requirements and adjusting procedures for the 
maintenance of Model 1+ Printers. Adjustments are arranged in a sequence that 
would be followed if a complete readjustment of a unit were undertaken, In 
following such a procedure, parts or assemblies vhich are removed to facilitate 
adjustment should not be replaced until all other adjustments are made which 
vould be facilitated by the removal of these parts. If one adjustment is 
changed, related adjustments should be checked. 


‘The spring tension values indicated in this bulletin are scale read- 
ings vhich should be obtained vhen Teletype scales are used as specified. 
Springs which do not meet the requirements specified and for which no adjusting 
procedure is given should be replaced by new springs. Ordering information may 
de obtained from the Teletype parts bulletin. 


Before proceeding vith any adjustment, read the applicable portion 
of the adjusting text carefully. After the adjustment 1s completed, be sure 
to tighten any screws or nuts vhich may have been loosened. If a part that 
1 mounted on shims is to be dismantled, the number of shims used at each of 
ite mounting screws should be noted so that the same shin pile-ups can be 
Feplaced when the part 1s reuounted. 


Care should be exercised in removing or installing the cover to 
avoid damaging parts in close proximity. As @ precaution, raise or lower the 
pover slowly with a vertical movement, 


MISCELLANEOUS INSTRUCTIONS 
TO ADJUST MOTOR SPEED 


110 volt 50 or 60 cycle synchronous motors may be used on 110 volt 
50 or 60 cycle alternating current pover supply unless the frequency varies 
tore than plus or minus .75$; in which case series wound governed motors 
should be used. When governed motors are used, @ speed indicating fork is 
required for the purpose of checking the motor speed. The fork 1s equipp 
with shutters attached to the end of the tines. The governor is equipped vith 
a target having alternate black and white spote (Figure 65). 


To check the speed, the target should be well illuminated. Tap the 
fork gently to make it vibrate. Hold the fork so that the shutters are close 
to the eye and view the target through the openings in the shutters. If the 
motor is running at the correct speed, the target vill appear stationary. If 
the motor speed is too fast, the target will appear to be moving in the direc- 
tion of rotation; 1f too slow, in the opposite direction. 


NOTE: There ie a possibility of setting the speed incorrectly, 
due to getting a speed multiple; i.e., the speed could be 


half the desired speed, or some multiple thereof, even 
though the spots appear stationary when viewed through the 
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shutters on the tuning fork. This should be kept in mind if trouble 
is experienced in the operation of the unit. 


hen increasing or decreasing the motor speed, the speed adjusting 
lever or the governor adjusting bracket, respectively, should be momentarily a 
depressed. (See Figure 85 for location of parts). 


‘TO MEASURE RECEIVING RANGE ° 


Mounted on the selector above the end of the main shaft is a range 
finder assembly which is used for the purpose of orientating the selector to 
incoming signals. 


Before proceeding to measure the receiving range on a unit equipped 
with a pulling magnet selector, tum the selector armature spring adjusting 
screw to a position where it will require 6 to 6-3/8 ozs.* to stretch the 
armature spring to its position length. Then transmit RY (the letters R and Y 
sent alternately) to the printer continually while the receiving range is being 
determined. This procedure is described in the following paragraphs. 


While RY is being received, loosen the index arm thunb screw and 
shift the index arm of the range finder toward 0 until errors appear in the 
copy. Then move the arm back slowly until errors no longer appear; at least 
‘72 characters should be received without error. This position indicates one 
Limit of the orientation range. Note the position of the index arm on th 
scale, Determine the opposite end of the receiving range by repeating the 
foregoing procedure with the index arm near the opposite end of the sci 
After the two limits of the receiving range have been found, set the index am 
of the range scale midway between these two points, 


NOTE: If facilities for transmitting biased test simals to the receiving 
unit are available, the index arm should be set at the optimum setting 
for the reception of biased signals. 


‘THE FOLLOWING PARAGRAPH APPLIES ONLY TO UNITS EQUIPPED WITH PULLING MAGNET 
SELECTORS 


(1) then a distortion test set is available for measuring the receivir 
margins of a untt, the armature spring tension may be varied fron € 
to 7 ounces in order to obtain the specified receiving margins. 
‘This tension should be checked with the armature in the marking 
position and the spring stretched to position length, 


(2) When no distortion test set is available, but the unit is equipped 
with a line relay, the selector armature spring adjusting screw . 
should be positioned so that it will require from 6 to 6-3/8 ounces 
te stretch the spring to position length when the armature is in its 
marking position. 


To check, unhook the spring from the adjusting screw, hook an 8 oz. 
ceale in’the spring eye, and pull in line with the screw. 


* 8 «* 


(#) If unit is equipped with a holding magnet selector - See Page 12, 
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(3) Mhen no distortion test set is available and the unit is not equipped 
with a line relay, turn the armature spring adjusting screw in a 
clockwise direction until errors appear in the copy. Then, from this 
point, count the mumber of tums the adjusting screw can be turned in 
& countercloclorise direction before errors again appear in the copy. 
Turn the adjusting screw back (clockwise) half this number of turns to 
@ point midway between the two failing points (the middle of the arma~ 
ture spring margins) and lock the adjusting screw with its lock nut. 


NOTE: To secure reliable clutch trip, the tension should be checked to 
ascertain that it is not below 4-1/2 ozs. 


If no errors appear in the copy throughout the entire physical range 
of the spring so that the above procedure cannot be followed, set the 
spring tension at 6 to 6-3/8 ozs. and lock the adjusting screw. The 
orientation range should be rechecked after the armature spring range 
has been determined. 


‘TYPING UNIT 
SELECTOR SEPARATOR PLATE ADJUSTMENT (Figure 1) 


NOTE: Th 


parator plate leaf springs are adjusted during the initial 
sembly of the unit and should require attention only if the selector 

has been damaged or dismantled. If it is found necessary to check the 
adjustment, extrene care should be exercised in the renoval and replace 
ment of the selector lever springs to guard against distorting them. 
The subsequent selector adjustments will be facilitated if the swords 

ui and selector levers are replaced in the identical location they 
formerly occupied. 


‘The leaf springs should exert a light pressure against the swords. 
To adjust, bend the leaf springs at the narrow portions so that the ends of the 
springs are .050" to .060" below the under surface of the straight portions. 


MAIN SHAPT ADJUSTMENT 


When the main shaft is rotated, the selector cams on the selector cam 
Sleeve should line up with their respective selector levers. To adjust, loosen 
the four screws that hold the main shaft bearing brackets (Figure 2), and set. 
the position of the main shaft, 


MAIN SHAFT CLUTCH THROW-OUT LEVER ADJUSTMENT (Figure 2A) 


The clutch teeth should be separated by .010" to .020" when fully 
Gisengaged. To secure this clearance, adjust the clutch throw-out lever by 
means of its pilot screws. After the clearance is obtained, the clutch throm 
out lever should be free in its bearings with no perceptible end play. 


MAIN SHAFT CLUTCH THROW-OUT LEVER SPRING TENSION (Figure 2A) 


With the clutch throw-out lever on the low surface of the driven 
clutch member, hook an 8 oz. scale over the clutch throw-out lever at the 
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spring hole, and pull horizontally at right angles to the clutch throw-out 
lever. It should require 2-1/2 to 4 oss. to start the lever moving. 


MAIN SHAFT CLUTCH SPRING TENSION (Figure 28) 
With the teeth of the driven clutch member resting against the teeth @. 


of the driving clutch member but not engaged, hook a 32 oz. scale over the 
‘throw-out cam on the driven clutch member and pull down as nearly in line with 


tha shaft aa possible, It should require 24 to 30 oss. to separate the clutch ’ 
teeth. 
MOTOR POSITION ADJUSTMENT 
There should be a minimum backlash without binding between the motor 
pinion and the main shaft gear. Check this backlash for one complete revolu- e 


tion of the main shaft. The position of the motor may be adjusted by means of 
the motor mounting screws. 


PULLING MAGNET SELECTOR MECHANISM ADJUSTMENTS 


‘The pulling magnet selector illustrated in Figure 6 should meet the 
following re rements: (See Page 9 for HOLDING MAGNET SELECTOR MECHANISM 
iovustalins 


REMOVE THE RANGE FINDER 
SELECTOR ARMATURE BRACKET LINK FRICTION ADJUSTMENT (Figure 3) 


Renove the selector bracket link screw. With an 8 oz. scale hooked 
in the link screw hole and pulled at right angles to the link, it should 
require some tension, not over 8 oss., to start the link moving. If necessary, 
remove the link and adjust the slotted end to obtain this friction. Replace 
‘the 1ink and screws. 


SELECTOR LEVER SPRING TENSION (Figure 3) 


With the code bars in the MARKING position and with the main bail in 
ite highest position, move the swords mamually to the SPACING position. Hook 
‘a 32 om. scale over the end of each selector lever at the selector cam sleeve 
‘and pull radially to the main shaft. It shall require from 6 to 10 ozs. to 
start each selector lever moving. & 


WOTE: When waking this check, be sure that the selector levers are free and 
without bind. 


SELECTOR ARMATURE ADJUSTMENT (Figure 4) 


‘The armature should be free on its pivot screws, with barely percept- . 
ible end play. There should be some clearance, not more than .008", between | 
the lower surface of the armature locking wedge and the Ho. 1 sword under the & 


following conditions: 
(1) Mo. 1 selector lever resting on the peak of its cam. 


(2) Wo. 1 eword held against the upper separator plate without bending 
the latter. 
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(3) Amature end play taken up in a direction to reduce the specified 
clearance to a minimum. 


To adjust, proceed as follows: 


If there is no clearance between the armature locking wedge and the 
No. 1 sword, loosen the lock nut on the upper pivot screw and adjust to obtain 
clearance, noting that a quarter-turn of the screw is equivalent to approxi— 
mately .006". Remove the arnature bracket and adjust lower pivot screw to 
obtain the proper armature end play. Replace the armature bracket. 


If there is more than .008" clearance, remove the armature bracket 
r) and adjust the lower pivot screw. Replace the bracket and adjust the amature 
end play by means of the upper pivot screw. 


SELSCTOR ARMATURE BRACKET LINK ADJUSTMENT (Figures 5 and 6) - See Note (A) 


‘The position of the armature bracket should be such that a line 
through the center of the No. 1 sword extends approximately through the 
centers of the armature pivot screws when the swords are held midway between 
the stop posts by means of the No, 72581 gauge pins. To adjust, proceed a 
follows: 


(1) Unhook the locking lever spring, loosen the magnet bracket mounting 
screws, and move the bracket to its rearmost position. Loosen the 
armature bracket mounting screws, the link screw, and back off the 
armature stops. Move the bracket eccentric out of the way, 90 that 
it will not interfere with the adjustment. Rotate the main shaft 
until the No. 1 selector lever rests on the peak of its cam, 


(2) Hold the swords in a position midway between the two stop posts by 
means of the No. 72581 gauge pins inserted between the stop posts 
and the swords. Be sure that both the armature extension arms are 
between the arms of the swords. With the swords held in this posi- 
tion, place the No. 73370 locating gauge over the ends of the No. 1 
eword, so that the two legs of the gauge are against the ends of the 


sword arus. Move the bracket to a position where both the armature 
r) extension arms are against the flat surface between the legs of the 
gauge. 


(3) Hold the bracket in this position and tighten the link screw only. 
Remove the locating gauge and the two gauge pins. 


SELECTOR ARMATURE BRACKET ADJUSTMENT (Figure 6) - See Note (A) 


The position of the armature bracket should be such as to provide 
c ) some clearance, not more than .040", between each sword and either stop post 
under the following conditions: 


* * * 


NOTE (A) These requirements should be checked with the range finder assembly 
removed, 
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Rotate the main shaft until the No. 1 selector lever is resting on 

the peak of its cam. With the armature in its unoperated SPACING position, 

move the spacing arm of the No. 1 sword against the armature extension. Place 

a 0,0" wire gauge against the spacing stop post and move the armature slowly 

toward the MARKING position. The blade of the sword should strike the .040" @ 
gauge before the armature leaves the spacing arm of the sword. Under these 

conditions, the armature will move the sword to within not more than .04O" of 

the stop post. Remove the .0hO" gauge and repeat the foregoing procedure. e 
The armature should leave the spacing arm of the sword before the blade of the 

smord strikes the spacing stop post. Under these conditions, there should be 

some clearance between the sword and the stop post. 


Unhook the armature spring at its adjusting screw and, with the e@ 
selector armature in its operated MARKING position, move the marking arm of 

the No..1 sword against the selector armature extension. Then rotate the arma~ 

ture slowly toward the SPACING position until the armature just leaves the 

marking arm of the No, 1 sword. Check the clearance between the No. 1 sword 

and the marking stop post in the same manner as described in the foregoing para- 

graph. With each selector lever on the peak of its cam, each associated sword 

should be tried for the foregoing requirement of some clearance, not more than 

.040", between each sword and the stop posts. 


To adjust, tighten the armature bracket mounting screws just enough 
so that the bracket may be moved by tapping it lightly. By rotating the 
bracket on its pivot, the clearance between the swords and the stop posts may 
be regulated. If this clearance is more than .040", move the bracket in a 
direction to bring the armature toward the sword. If there is no clearance, 
move the bracket in the opposite direction to bring the armature away from the 
sword, 


If the clearance between the sword and one stop post is close to zero 
and the clearance between the sword and the other stop post is more than .040", 
it will be necessary to refine the SELECTOR ARMATURE BRACKET LINK as follows: 


Loosen the armature bracket mounting screws and the armature bracket 
link screw and move the armature bracket to the right or left so that the rear 
end of the link will move in a direction corresponding to the post at which 
greater clearance is desired; i.e., if the clearance between the sword and the @ 
right stop post is less than that between the sword and the left stop post, 

move the bracket to the right. Tighten the bracket link screw and proceed to 

adjust the armature bracket according to the preceding paragraphs. 


After the bracket is set and both screws are tightened, move the 
bracket eccentric against the bracket and tighten its screw. The eccentric 


and link will, therefore, determine the position of the bracket. The bracket 3 
may be renoved by simply renoving the two bracket screws. In replacing, the 
bracket should be held against the eccentric stop, while the two bracket screws @ 


are tightened. 
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ARMATURE STOPS ADJUSTMENT (Figures 6 and 7) - See Note (A) 


The No. 1 sword arms (rizht and left) should clear the associated 
am of the selector armature extension by .035" to .037"* when the front edge 
of the opposite sword arm is against its armature extension arm and the No. 1 
selector lever is on the high part of its can. To adjust the clearance of the 
right arm, remove the locking lever spring and reposition the unoperated stop 
screw with the armature in its unoperated position. To adjust the clearance 
of the left arm, reposition the operated stop nut with the armature in the 
operated position, and with the coils energized, If either clearance is 
changed, recheck the clearance of the other arm. If necessary, pinch the nut 
to make it tight on its screw. Replace the locking lever spring. 


(#) The upper limit may be increased up to .042" only if necessary in 
order to permit meeting the requirements for clearance given under 
the heading ARMATURE TRIP-OFF ECCENTRIC SCREY ADJUSTMENT. 


ARUATURE LOCKING WEDGE ADJUSTUENT (Figure 8) 


There should be .008" to .012" clearance between the point of the 
armature locking wedge and the point of the locking lever when the locking 
lever is on the long high part of the locking cam and the two points are in 
line. To adjust, move the locking wedge forward or backward in its slot in 
the armature extension by means of the locking wedge lock nut. 


ARMATURE LOCKING LEVER SPRING TENSION (Figure 8) 

With the locking lever on the high part of the locking cam, hook a 
32 oz. scale in the spring hole of the locking lever and pull in line with the 
spring. It should require 10 to 1, ozs. to start the lever moving. 


STOP LEVER ECCENTRIC SCREW ADJUSTMENT (Figure 9) - See Note (A) 


The stop lever on the range finder assembly should overtravel the 
latching surface of the trip latch by some, not more than .006", clearance, 
To adjust, position the stop lever eccentric screw by means of its lock nut, 
making certain that tie tightening of the eccentric screw lock nut does not 
disturb the adjustment, 


STOP LEVER SPRING TENSION (Figure 10) - See Note (A) 


NOTE: Be sure that the stop lever eccentric has been adjusted before taking 
this reading. 


iith the trip latch plunger held operated, hook an 8 oz. scale at the 


end of the stop lever on the range finier assembly. It should require 3/l to 
1-1/4 ozs, to start the lever moving. 


* * * 


NOTE (A) These requirements should be checked with the range finder assembly 
renoved. 
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TRIP LATCH SPRING COMPRESSION (Figure 9) - See Note (A) 


When measuring this requirement, the range finder assembly should be 
held in a horizontal position. When an 8 oz. scale, held in a vertical 
position, is applied to the trip latch as near to the stop lever as possible 
and pushed ward, St should require 1 to 1-1/2 ozs. to start the trip latch 
moving. 


REPLACE THE RANGE FINDER ASSEMBLY TAKING CARE TO AVOID JAMMING THE 
TRIP LATCH PLUNGER AGAINST THE ARMATURE TRIP-OFF ECCENTRIC SCRE WHEN 
REMOUNTING. 


ARMATURE TRIP-OFF ECCENTRIC SCREW ADJUSTMENT (Figure 11) 


‘There should be some clearance, not more than .002", between the 
stop lever and the trip latch when the armature is in the unoperated position 
and the main shaft is rotated until the stopping edge of the stop lever is 
directly below the latching surface of the trip latch. 


The trip latch plunger should have at least .002" end play (See 
Figure 9) when the armature is held in the attracted position and with the 
stop lever against its eccentric screw. 


To adjust, position the armature trip-off eccentric screw by means 
of its lock nut to met the first requirement. The latter adjustment serves 
as a check on the trip-off eccentric screw adjustment and also on the armature 
stops adjustment, 


MAGNET COILS ADJUSTMENT 


The top edge of the core of the upper magnet coil should align 
(within 1/64") with the top edge of the armature. Adjust by means of the 
magnet coil mounting screws. 


MAGNET BRACKET ADJUSTMENT 


There should be .002" to .007"* clearance between each magnet core 
and the amature antifreeze strip when the magnet coils are onergized and th 
amature is against the operated stop nut (marking stop), The faces of the 
cores should be parallel to the face of the armature. To adjust, position the 
bracket by means of its enlarged mounting holes. See Figure 6 for location of 
parts, 


(*) This clearance should be .003" to .010" when a chromium plated 
armature is used, 


* * * 


NOTE (A) These requirements should be checked with the range finder assembly 


removed. 
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HOLDING MAGNET SELECTOR MECHANISM ADJUSTMENTS 


The bolding magnet selector illustrated in Figure 12 should mest the 
following requirements: (See page 4 for Pulling Magnet Selector Mechanism 
Adjustments). 


REMOVE THE RANGE PINDER ASSEMBLY 
ARMATURE PIVOT SCREW ADJUSTMENT (Figure 12) 


With the armature spring and the selector arm spring unhooked, the 
armature should be free on its pivots with barely perceptible end play. To 
adjust, loosen the armature upper pivot screw lock nut and position the araa- 
ture by means of its upper pivot screw. Tighten the lock nut and replace the 
selector magnet bracket. 


Rehook the armature spring and the selector arm spring. 
SELECTOR MAGNET ADJUSTMENT (Figure 13) 


When the armature is in its operated position, it should touch both 
magnet cores at approximately the centers of their pole-faces, and the cores 
should be centrally located with respect to the armature as gauged by eye when 
holding a light background behind the magnet and armature assembly. To adjust, 
remove the selector magnet bracket and reposition the magnet core asseably by 
means of its mounting screws while holding the assembly so that the cores are 
vertical and the armature, by its own weight, rests against the pole-faces. 
Replace the selector magnet bracket. 


NOTE: When the cores are in proper adjustment, it should require at least 
3-1/2 lbs. pull, with a 64 oz. scale hooked to the armature edge in 
line with the armature extension, to separate the armature from the 
cores when a current of .020 amperes is flowing through the magnet 
coils (coils in series shunted by 5000 ohm resistance). 


SELECTOR ARM PIVOT SCREW ADJUSTMENT (Figures 14 and 15) = See Note (A) 


With the armature spring, the selector arm spring, and selector arm 
stop detent spring unhooked, the selector ara should be free on its pivots with 
barely perceptible end play, and the locking lever should over-travel the top 
and bottom edges of the locking wedge. There should also be .008" minimum 
clearance between the selector ara and the armature extension, and a minimum 
clearance of .010" between the selector arm and the selector arm stop detent 
when the play in the detent is taken up in a direction to make this clearance 
4 minimm. The end play should be adjusted by means of the upper pivot screw. 
If the minimum clearance requirenents are not met, it will be necessary to 
remove the selector magnet bracket, the selector ara bracket, and adjust both 
pivot screws of the selector ara. 


* . * 


NOTE (A) These requirements should be checked with the range finder assembly 
removed 
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SELECTOR ARM BRACKET ADJUSTMENT (Figure 12) - See Note (A) 


‘The position of the selector arm bracket should be such as to provide 
some clearance, not more than .040", between each sword and either stop post, 
under the following conditions: 


Remove the locking lever spring, the armature spring, selector ara 
stop detent spring, and the selector ara spring. Rotate the main shaft until 
the Wo. 1 selector lever is resting on the peak of its cam. With the selector 
arm in its unoperated (SPACING) position, move the spacing ara of the No. 1 
sword against the selector ara extension. Then rotate the selector ara alowly 
toward the MARKING position until the selector ara just leaves the spacing arm 
of the No. 1 sword. There should be some clearance, not more than .040", 
between the No. 1 sword and the spacing stop post. 


‘With the selector arm in its operated (MARKING) position, move the 
marking arm of the No. 1 sword against the selector ara extension. Then rotate 
the selector arm slowly toward the SPACING position until the selector arm just 
leaves the marking arm of the No. 1 sword. There should be some clearance, not 
more than .040", between the No. 1 sword and the marking stop post. 


With each selector lever on the peak of its cam, each associated 
sword should be tried for the foregoing requirement of some clearance, not more 
than .040". To adjust, loosen the selector arm bracket mounting screws just 
enough to make the bracket friction tight. Then, to equalise the clearance 
between the swords and the stop post loosen the centralising eccentric screw 
lock mut and turn the eccentric screw clockwise to provide more clearance on 
the SPACING side or counterclockwise to provide more clearance on the MARKING 
side. 


NOTE: Be sure that the selector ara stop detent does not interfere with 
the adjustment. 


The centralizing eccentric screw should always be located so that 
ite indicating line is adjacent to the marked scale that has been provided on 
the bracket to aid in gauging the amount the screw must be turned. Tighten 
the lock nut when the ctor arm has been centralized. To obtain the "sone 
clearance, not more than .040"," requirement between the swords and the stop 
posts, insert the No. 90783 adjusting wrench in one of the two holes provided 
and turn the wrench to move the bracket closer to or farther from the swords 
as required. Then tighten the selector arm bracket mounting screws. Replace 
the locking lever spring, selector ara spring, and armature spring. 


LOCKING WEDGE ADJUSTMENT (Figure 16) 


With the locking lever on a high part of its cam, the end of the 
locking wedge should clear the locking lever by .006" to 010" when the end of 
‘the wedge is held in line with the locking lever. To adjust, loosen the lock- 
ing wedge mounting screw and position the locking wedge in its guide: then 


. . . 


NOTE (A) These requirements should be checked with the range finder assembly 
removed. 
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tighten the mounting screw. 
LOCKING LEVER SPRING TENSION (Figure 16) 


With the locking lever on the high part of its cam, hook an 8 oz. 
scale on the end of the locking lever, at the spring hole, and pull in line 
with the spring. It should require 4 to 5-1/2 ozs. to start the lever moving 
away from the cam. 


SELECTOR ARM STOP DETENT ADJUSTMENT (Figure 14) 


With the locking lever on the low part of its cam, there should be 
an equal amount of clearance, within .003", between the sides of the locking 
wedge and the locking lever when the selector arm is in the MARKING or SPACING 
position, 


NOTE: When checking the MARKING position, be sure that the selector arm 
operating screw does not interfere with the movement of the selector 
arm, 


To adjust, loosen the screw that mounts the selector arm stop detent 
eccentric post just enough to make the post friction tight. Position the stop 
detent by turning the post; then tighten the post mounting screw. 


SELECTOR ARM STOP DETENT SPRING TENSION (Figure 14) 


Unhook the stop detent spring from the locking lever guide and hook 
an 8 oz. scale in the spring eye. It should require 4 to 5 ozs. to pull the 
spring to its position length, 


SELECTOR LEVER SPRING TENSION (Figure 16) 


With the code bars in the MARKING position and with the main bail in 
its highest position, move the swords manually to the SPACING position. Hook 
@ 32 og. scale over the end of each selector lever at the selector can sleeve 
and pull radially to the main shaft. It shall require from 6 to 10 ozs. to 
start each selector lever moving. 


NOTE: When making this check, be sure that the selector levers are free and 
without bind, 


SELEUTOR MAGNET BRACKET POSITION ADJUSTMENT (Figure 17) 


With the main shaft in the stop position, rotate the selector cam 
Sleeve until the locking lever just drops off the high part of its cam; then 
rotate the cam sleeve backward until the rotation is stopped by the locking 
lever. Under this condition there should be a clearance of .060" to ,065m 
between the armature extension and the face of a tooth on the armature can. 
To adjust, loosen the selector magnet bracket mounting screws and the selector 
magnet bracket adjusting arm mounting screws just enough to make the bracket 
and adjusting arm friction tight. Then position the selector magnet bracket, 
by means of the adjusting arm, using the No. 90783 adjusting wrench. To do 
this, insert the adjusting wrench in the hole above the end of the adjusting 
arm and rotate the wrench. Tighten the bracket and adjusting arm mounting 
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When checking the above requirement, the armature extension should be 
held approximately .045" from the bottom of the notch of its cam. 


SELECTOR MAGNET BRACKET ADJUSTMENT (Figure 13) 


NOTE: When making this adjustment the selector arm should be kept in the 
MARKING position, 


With the selector magnet energized, the clearance between the 
selector arm operating screw and the selector arm should be .00k" to .006" 
greater when the armature lever is on a peak of its cam than when the armature 
is opposite an indent on the cam. 


(1) To adjust, de-energize the selector magnet and rotate the selector 
cam sleeve until the armature extension is resting on the peak of 
the armature cam. Holding the cam sleeve in this position, turn the 
main shaft to a point where it moves the armature the greatest 
distance. 


(2) With the selector magnet still de-energized, loosen the selector 
magnet bracket mounting screws and, by means of its adjusting screw, 
rotate the selector magnet bracket so that the armature just touches 
the pole-faces; then turn the adjusting screw an additional one-tenth 
of a tum counterclockwise. This will press the armature firmly 
against the magnet cores. (While making the one-tenth of a turn 
adjustment, be careful to avoid lost motion by taking up the slack 
dn the adjusting screw.) 


(3) With the selector magnet energized, measure the clearance between the 

‘lector am operating screw and the selector arm and if there is no 
clearance, back off the selector arm operating screw to provide at 
least .006" clearance. Then rotate the selector cam sleeve so that 
the armature extension is opposite an indent of its cam and again 
measure the clearance between the selector arm operating screw and 
the selector arm, If the difference in the two clearances exceeds 
.006", the selector magnet bracket adjusting screw should be turned 
clockwit If the difference in the clearance is less than .004", 
turn the screw counterclockwise. Tighten the selector menet bracket 
mounting screws, 


ARWATURE SPRING TENSION ADJUSTMENT (Figure 13-A) 


Unhook the armature spring from its spring arm and rotate the main 
shaft until the armature extension is on a high part of its cam. With a 32 oz. 


scale hooked in its suring eye, pull the spring to its position length. The 
following tension should apply: ae = 7 


(A) If a distortion test set is available, the spring tension should be 
set at the optimm value within the limits of 13 to 2h oz: 


(B) If no distortion test set is available, the spring tension should be 
17 to 19 ozs., except when coils are connected in parallel without a 


-V= 
(3-127) 


1000 ohm shunt. Under this latter condition the tension should be 
13 to 15 as. To adjust, loosen the spring arm mounting nut and 
position the spring arm. Then tighten the mounting nut. Rehook the 
armature spring. 


SELECTOR ARM OPERATING SCREW ADJUSTMENT (Figure 18) 


With the selector magnet energized and the selector cam sleeve 
rotated so that the armature extension is opposite an indent of its cam, there 
should be a clearance of .003" to .006" between the selector arm operating 
screw and the selector arm. To adjust, loosen the selector arm operating screw 
Jock nut and position the screw; then tighten the lock nut. 


SELECTOR ARM SPRING TENSION (Figure 19) 


Unhook the selector am stop detent spring. With the armature exten- 
sion on a high part of its cam, hook an 8 oz. scale over the end of the locking 
wedge and pull parallel to the selector arm spring. It should require 1-1/4 
to 1-3/4 ous. to start the selector arm moving. Replace the detent spring. 


‘STOP LEVER ECCENTRIC SCREN ADJUSTMENT (Figure 20) - See Note (A) 


The stop lever on the range finder assenbly should overtravel the 
iatching face of the trip latch by not more than .006". To adjust, loosen the 
stop lever eccentric screw lock nut and position the screw; then tighten the 
lock nut, making certain that the tightening of the lock nut does not disturb 
the adjustment, 


‘TRIP LATCH SPRING COMPRESSION (Figure 20) - See Note (A) 


When measuring this requirement, the range finder assembly should be 
held in a horizontal position. Apply the push end of an 8 oz. scale, held ina 
vertical position to the trip latch, as near to the stop lever as possible and 
push upward. It should require 1 to 1-1/2 ozs. to start the trip latch moving. 


STOP LEVER SPRING TENSION (Figure 10) - See Note (A) 


NOTE: Be sure that the stop lever eccentric has been adjusted before 
checking this requirement. 


With the trip latch plunger held operated, hook an 8 oz. scale on the 
end of the stop lever of the range finder assembly and pull horizontally at 
right angles to the stop lever. It should require 3/4 to 1-1/4 ozs. to start 
the lever moving. 


REPLACE THE RANGE FINDER ASSEMBLY, TAKING CARE TO AVOID JAMMING THE TRIP LATCH 
PLUNGER AGAINST THE ARMATURE TRIP-OFF SCREW WHEN REMOUNTING. 


* * * 


NOTE (A) These requirements should be checked with the range finder assenbly 
removed. 
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‘TRIP-OFF SCREW ADJUSTMENT (Figure 21) 


There should be some clearance, not more than .002", between the stop 
lever and the trip latch when the armature is in the unoperated position and 
the selector cam sleeve is rotated until the stopping edge of the stop lever is e 
directly below the latching surface of the trip latch. The trip latch plunger * 
should have at least .002" end play (see Figure 20) when the armature is held 
in the attracted position and with the stop lever against its eccentric screw. 
To adjust, loosen the trip-off screw lock nut and Position the screw to meet 
the first requirement. The latter Tequirement serves as a check on the trip- 
off screw adjustment ani also on the adjustment of the selector magnet bracket. 


END OF HOLDING MAGNET SELECTOR MECHANISM ADJUSTMENTS e 


NOTE: Before making the following adjustments, it is necessary to remove 
‘the type basket from the typing unit. In order to avoid stretching 
springs and the possible bending of levers, the following method is 
suggested: Unhook the code bar locking lever spring, the signal 
bell hamer spring, letters pull bar spring, the space release pull 
bar spring, and locking bail spring, if the unit is equipped with a 
mechanism to prevent printing and spacing on lower case blank. 
Remove the three type basket assembly mounting screws. Remove the 
right ribbon spool bracket front mounting screw, loosen the rear 
mounting screw, and swing the bracket so that the ribbon spool cup 
will not interfere with the basket. Remove the bell-and-break 
signal mechanism. Hold the pull bars out of engagement with the 
pull bar guide (as an aid in holding the pull bars out of engagement 
with the pull bar guide, use a piece of wire or string around the 
upper ends of the pull bars). Disengage lower end of function pull 
bars from mechanism on base, and slide the assembly upward. Care 
should be taken that the pull bar toes are not jammed against the 
spacer locking bail or the signal bell hamer. 


SPACER DETENT ADJUSTMENT (Figures 22 and 23) - See Note (B) 


There should be .002" to .012" clearance between the face of the 
spacer feed pawl ani the face of a tooth on the spacer ratchet wheel, when the 
spacer operating lever roller is resting in the bottom of the main bail plunger 
indent and the detent roller is resting in the hollow between two teeth. Gauge ie) 
throughout one complete revolution of the ratchet wheel. To adjust, loosen the 
left front motor plate mounting screw and remove the two rear screws that hold 
the motor plate to the base. Resove the keyboard drive gear assembly and swing 
the motor out so as to gain access to the detent lever plate adjusting screw = 
with a screwdriver. Adjust the detent lever plate, by means of these screws, 
to meet the foregoing requirements. 5 
NOTE: It is possible to set the spacer detent in a position one full tooth [ } 
off. This error, however, will affect the detent spring tension. 
Recheck the spring tension. 


* . . 


NOTE (B) These requirements should be checked with the type basket removed. 
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SPACER DETENT LEVER SPRING TENSION (Figure 22) - See Note (B) 


With the detent roller resting in the hollow between two teeth, hook 
a 4 1b, scale in the spring hole and pull in line with the spring. It should 
& require 3-1/4 to 3-3/4 Ibs. to start the detent lever moving. 


SPACER FEED PAWL SPRING TENSION (Figure 22) - See Note (B) 


Hook an 8 oz. scale over the spacer feed pawl just below the sloped 
edge of the pawl and pull as nearly at right angles to the pawl as possible. 
It should require 1 to 2 oss. to start the pawl moving. 


e SPACER OPERATING LEVER SPRING TENSION (Figure 23) - See Note (B) 


Hook 2 12 1b. scale over the spacer operating lever just below the 
roller and pull as nearly parallel to the spring as possible. It should 
require 5 to 6 lbs. to start the lever moving. 


RIBBON FEED LEVER SPRING TENSION (Figure 24) - See Note (B) 


Loosen the ribbon feed pawl and move it out of engagement with the 
ribbon feed ratchet. With the ribbon feed lever roller in the plunger indent, 
hook a 32 os. scale over the top of the ribbon feed lever and pull horizontally 
toward the front of the unit. It should require 12 to 18 oss. to start the 
lever moving. Tighten the ribbon feed pawl. 


‘SPACER LOCKING BAIL SPRING TENSION (Figure 25) - See Note (B) 

Hook an 8 og. scale under the spring bole in the right extension of 
the spacer locking bail and pull up vertically. It should require 1-1/2 to 2 
oss. to start the bail moving. 


NOTE: When taking this tension, hold the spacer locking pawl away from the 
bail 


FUNCTION BAR BRACKET PLATES ADJUSTMENT (Figure 26) 
The two end pull bars supported by the function bar bracket plates 
oe should have an equal amount of play in the segment. Adjust both the right and 
left function bar bracket plates by rotating them on their mounting screws. 


PULL BAR SPRINGS TENSION (Figure 27) - See Note (B) 


Unbook the spring from each pull bar. With an 8 os. scale held ina 

- vertical position, hook the scale in the spring eye. It should require 3 to 4 
ons. to pull each character pull bar spring to its position length and 5-1/2 

Y ) to 6-3/4 ozs. to pull corresponding function pull bar springs to their position 


length. Rehook springs. 


Remount the type basket. Care should be taken that the pull bar toss 
are not jammed against the spacer locking bail and the signal bell hammer. 


NOTE (B) These requirements should be checked with the type basket removed. 


ee ee 
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Replace the type basket assembly mounting screws. Replace the right ribbon 
spool bracket front mounting screw and tighten rear mounting screw. See that 
the function bar spring bracket is replaced. Replace the code bar locking 
lever spring, the letters pull ber spring, the space release pull bar spring, 
and the signal bell hammer spring. Replace the bell and break mechanism. 


WOTE: If the code bar asseably is removed from the pull ber guide plate, 
be used in replacing, as excessive tightening of the code 
may cause the code bar separator collar to become 
eubedded in the German silver separator washers. To prevent this, 
follows: First back off the muts and turn the 
lower nut until the lock washer is pressed flat. Then, with a wrench, 
hold the lower nut in this position while tightening the lock mt. 
238) 


With the BLANK combination set up, there should be .008" to .020" 
clearance between the unselected pull bars and the main bail, when the main 
bail 4s opposite the pull bar humps and the play of the main bail is taken up 
ina direction to make this clearance a minimum. With the LETTERS combination 
set up, there should be .008" to .020" clearance between the main beil and the 
blank pull ber. 


There should be .004" to .080" clearance between the end of the No. 1 
Telever and the bottom of the slot in the code bar, measured at the point of 
closest approach. Also see that there is some clearance between the ends of 
Nos. 2, 3, 4, and 5 T-levers and their respective code bars, measured at the 
point of closest approach. To meet these requirements, adjust the position of 
‘the pull bar guide by means of its mounting screws. 


MAIN BAIL ADJUSTING SCREW ADJUSTMENT (Figure 1) 


Rotate the main shaft until the main bail has reached its stop 
position (main bail roller on the high part of its cam). With the code bars in 
‘the MARKING position, there should be .010* to .050" clearance between the pull 
bars and the code bars when the play in the main bail and the pull bars is 
taken up to make this clearance a minimum. Check this clearance with the code 
bars in the SPACING position. To adjust, position the main bail adjusting screw 
by means of its lock nut. 


SPACER LOCKING PAWL BRACKET ADJUSTMENT (Figure 25) 


The shoulder on the spacer locking pawl should clear the notched part 
of the spacer operating lever by .040" to .050" when FIGURES combination is 
selected and the main shaft is rotated until the spacer operating lever roller 
is on the high part of the main bail plunger. To adjust, position the spacer 
locking pawl bracket by means of its mounting screws. 


SPACER LOCKING BAIL FINGER ADJUSTMENT (Figure 29) 


There sould be .015" to .025" clearance between the latching edge of 
‘the spacer operating lever and the latching edge of the spacer locking pawl when 
the "E" combination is set up and the main shaft rotated until the two edges are 
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in line. To adjust, hold the spacer locking bail by means of the No. 72574 
holding tool inserted umier the type bar segment, alongside the carriage shaft 
gear and bend the spacer locking bail finger with the No. 72575 bending tool. 
‘The bending tool should be inserted horizontally between the motor and the 
main casting (on the left side of the unit). 


SPACER LOCKING PAWL SPRING TENSION (Figure 25) 


‘Set up the BLANK combination and rotate the main shaft until the 
main bail is in its extreme upper position. Place the typing unit on its back 
(resting on the motor). Hook an 8 oz. scale over the spacer locking pawl and 
pull up vertically. It should require 1-1/2 to 2-1/2 ozs. to start the pawl 
moving. 


CARRIAGE BRACKET LOCATING PLATE 


After the front carriage bracket has been set in a position where the 
carriage moves freely back and forth in all positions of the spacing gear, the 
carriage bracket locating plate should be moved against the bracket so that its 
three projections make contact with the bracket, and fastened in place. Thus, 
if the bracket is moved thereafter, it may be replaced in its proper position 
without further adjustaent. 


FIGURES STOP SCREN ADJUSTMENT (Figure 30) 


‘The figure "2" should print in the middle of the platen roll. Adjust 
by means of the FIGURES stop screw and gauge by printing directly on the platen 
roll. 


CARRIAGE LOCKING PAWL POST ADJUSTMENT 


When in the LETTERS position, the carriage locking pawl should set 
fully on the locking toe when the play of the pawl is taken up in either 
direction. To adjust, position the locking pawl post by means of its lock 
nut. (See Figure 31 for location of parts.) 


CARRIAGE LOCKING TOE ADJUSTWENT (Figure 31) 

With the platen in the LETTERS position, the letter W should print in 
the middle of the platen roll, when printed directly on the platen and gauged by 
eye, To adjust, loosen the carriage locking toe mounting screw and position the 
carriage locking toe. Tighten the mounting screw, 

LEFT TAPE GUIDE ADJUSTMENT (Figure 32) 

The left tape guide should clear the platen roll by .00j" to .010" 
throughout one complete revolution of the platen roll. Adjust by means of its 
mounting screw. 


RIGHT TAPE GUIDE ADJUSTMENT (Figure 32) 


The right tape guide should be so adjusted that when a piece of tape 
is inserted through both right and left tape guides, it will align with the 
platen roll and the printing will be in the center of the tape. Adjust the 
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right tape guide by means of its mounting screw. 
There should be .010" to .020" clearance between tie platen roll and 


the end of the right tape guide when gauged throughout one complete revolution 
of the platen roll. Adjust by bending the right tape guide. 


‘TAPE FEED dOLL SPRING TENSION (Figure 32) 


With the tape feed roll resting on the platen, hook an 8 oz. scale 
over the end of the tape feed roll bearing screw and pull at right angles to 
the tape feed roll lever. It should require 6 to 8 ozs. to start the lever 
moving. 

‘TAPE CHUTE ADJUSTMENT @ 

The tape chute should be in alignment with the tape guide and should 
clear the tape guide from .010" to .020". Adjust by means of its mounting 
screws, 


SHIFT ROCKER POST ADJUSTMENT (Figure 33) 


The sides of the shift rocker post should be parallel to the carriage 
shaft. Adjust by means of the shift rocker post lock nut. 


CARRIAGE RETURN SPRING TENSION (Figure 30) 


Unhook the carriage return spring from the spring post. With the 
carriage in the LETTERS position, hook an 8 oz. scale in the spring eye and 
pull the. spring to its normal position length. It should require 6-1/2 to 
‘7-1/2 ons. Replace spring. 


CARRIAGE LOCKING PAWL SPRING TENSION (Figure 31) 


With the carriage held back far enough so that there is a clearance 
between the carriage locking toe and the carriage locking pawl, hook an 8 oz. 
scale over the carriage locking pawl just below the spring hole and pull up in 
line with the spring, It should require 1-1/2 to 2-1/2 ozs. to start the pawl 


moving. e 


SHIFT ROCKER LEVER POST ADJUSTMENT (Figure 34) 


The front surface of the shift rocker lever post should be parallel 
to the front edge of the base plate. Position the post by means of its lock ® 
nut. 


CARRIAGE EXTENSION ADJUSTMENT (Figure 33) 


The carriage extension should travel equally on either side of a & 
vertical line through the center of the shift rocker bearing screw, when the 
carriage is moved from the FIGURES to the LETTERS position. Adjust by means 
of the carriage extension mounting screws. 
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SHIFT ROCKER ADJUSTUENT 


With the carriage in the FIGURES position, select the LETTERS combina- 
tion and rotate the main shaft until the main bail roller is on the low part of 
its cam. Lift the main bail by hand to its highest position, The carriage 
locking toe should overtravel the carriage locking pawl not more than .020". 
Adjust the shift rocker by means of its adjusting screw to meet this require 
ment, See Figure 34 for location of parts. 


NOTE: On those printers arranged to unshift on SPACE as well as on LETTERS 
combination, determine if the UNSHIFT ON SPACE gives the carriage a 
shorter travel, If so, use this combination instead of the LETTERS 
combination in making the adjustment. 


INSTRUCTIONS FOR REMOVING A TYPE BAR 


Remove the carriage spring, the ribbon from the guide, and the two 
screws from the carriage front bracket. Lift off the carriage assembly. Move 
the type bar forward and downward until the teeth on the type bar are disengaged 
from those on the pull bar, The type bar may then be unhooked from the fulcrum 
rod and removed. 


To replace a type bar, hook it over the fulcrum rod, If the teeth 
are meshed properly, the type bar will rest against the pad when the top of 
its pull bar is in line with the other pull bars. If the type bar does not 
rest against the pad, move the type bar downward again until the teeth are out 
of mesh and then raise the pull bar as many teeth as is necessary to permit the 
type bar to resume its correct position. Replace the carriage making sure that 
the bracket 18 against the positioning plate, and tighten the bracket mounting 
screws. 


The type bars should be free in their segment slots with a minimum 
amount of side play. To check the freeness of a type bar, move it down so 
that the pallet rests lightly on the platen roll. Then, when the type bar is 
released, it should return to its normal position against the type bar pad. 
If necessary, the sides of the type bar may be lapped on a fine stone to pre- 
vent binding in the segnent slot. 


c CARRIAGE CAPSTAN NUTS ADJUSTMENT (Figure 31) 


The carriage locking toe should overtravel the notch in the carriage 
locking pawl by .020" to .025" when the carriage capstan nuts are against the 
. front carriage bearing. Adjust by means of the carriage capstan nuts, 


PULL BAR LOCK-OUT LEVER ADJUSTMENT (Figures 35 and 36) 


c With the platen in the FIGURES position and the bell pull bar 
selected, rotate the main shaft to a point where the main bail is approximately 
+010" below the bell pull bar notch (Figure 35-A). There should then be .010" 
to .040" clearance between the side of the bell pull bar and the pull bar lock- 
out lever roller (Figure 35-B), and the J or $ pull bar (depending upon the 
type of printer) should be cammed out of the code bar slot by .00h" to .020" 
(Figure 35-0). 
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Place the carriage in LETTERS position. With the BELL combination 
SsiDy rotate mmata ebay watdl be mais Uail ts’ novel boat hia eppeezt 
mately .010" of the notch in the J or S pull ber. The bell pull bar be 
cammed out of the code bar slot by .004" to .020". (See Figures 36A-B-C). The 
requirements in the two foregoing paragraphs may be obtained by adjusting the 
position of the adjusting lever by means of its adjusting screws. 


RIBBON GUIDE ADJUSTMENT 


There should be .040" to .050" clearance between the printing surface 
of the platen roll and both sides of the ribbon guide. To measure this clear 
ance, insert the gauge horizontally between the printing surface of the platen 
oll and both sides of the ribbon guide. To adjust, posttion the ribbon guide 
by means of its mounting screws. There should be 3/16" to 7/32" clearance 
detweon the tongue of the guide and the side of the platen roll. Bend the 
guide if necessary. Recheck the previous adjustment. 


RIBBON SPOOL CUPS ADJUSTMENT (Figure 37) 


The centers of both ribbon spool cup rollers should be within 
411/16" to 4-13/16" of the t3 unit base plate. To adjust, loosen the 
ribbon spool cup lock nuts ite the cups; tighten the lock muts. 


RIGHT AND LEFT RIBBON SPOOL SHAFT GEARS ADJUSTMENT (Figure 38) 


The right and left ribbon spool shafts showld have some end play, not 
more than .004". To adjust, position the bevel gears on the ends of shafts. 


NOTE: If the unit is equipped with an end-of-line indicator or a tape feed- 
out control mechanism, obtain the .004* end play on the right-hand 
ribbon spool shaft by means ~f the rear set collar. 


RIBBON SPOOL BRACKETS ADJUSTMENT 


‘The ribbon spool brackets should align with the edges of the base 
plate and there should be a minimum amount of backlash between the bevel gears 
on the ribbon spool shafts and the bevel gears on the ribbon feed shaft through 
out complete revolution of the ribbon spool shafts when the ribbon feed shaft 
is in ite extreme left-hand and right-hand position, respectively. To adjust, 
position the ribbon spool brackets. 


OTE: If the unit 1s equipped with an end-of-line indicator mechanism or a 
tape feed-out counter mechanism, the right-hand bracket should be 
adjusted so that the front edge of the right-hand ribbon spool cup 
is approximately in line with the front edge of the left-hand ribbon 
‘spool cup, and the gear backlash should be obtained by positioning 
the gear on the right-hand ribbon spool shaft. 


RIBBON SPOOL SHAFTS SPRING COMPRESSION ADJUSTMENT (Figure 38) 


Move the ribbon feed shaft to its left-hand position. Hook an 8 os. 
scale over the pin in the right ribbon spool shaft and pull horizontally at 
right angles to a line through the center of the pin and the center of the 
ribbon spool shaft. It should require 2-1/2 to 5 oss. to start the ribbon 
spool shaft moving. The proper compression of the ribbon spool shaft spring 
can be obtained by means of the spring adjusting collar. Méve the ribbon feed 
shaft to its right-hand position and adjust the left-hand spring compression 
in the same manner. 
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RIBBON REVERSE ARM SHAPTS ADJUSTMENTS (Figure 39) 


The front ends of the right and left ribbon reverse arm shafts should 
clear their respective ribbon spool cups by .005" to .025" when the ribbon 
=) Teverse arms are held against the brackets to make the clearance a minimum. To 
adjust, position the ribbon reverse arms on the ribbon reverse arm shafts by 
means of their set screws. 


RIBBON REVERSE ARM SHAPTS COLLAR ADJUSTMENTS (Figure 39) 


Both right and left ribbon reverse arm shafts should have some end 
play, not more than .00,", To adjust, position the collar on each shaft by 
means of its set screw. Locate the set screws so that they are easily access- 

= ) ible when the ribbon reverse arms are against the ribbon spool cups. 


RIBBON REVERSE PAWL LINKS ADJUSTMENT (Figure 40) 


‘The ribbon reverse bail should clear both left and right-hand ribbon 
reverse pawls by .015" to .0,0" when the ribbon reverse bail is opposite the 
reverse pawls and the ribbon reverse arms are against the ribbon spool cups. 
When checking the .015" clearance between either ribbon reverse pawl and the 
ribbon reverse bail, the play in the ribbon reverse bail should be taken up in 
a direction to make the clearance a minimum. Whe checking for the .040" clear- 
ance, the play in the ribbon reverse bail should be taken up in a direction to 
make the clearance a maximum. To adjust, position the ribbon reverse arms by 
means of their set screws. The ribbon reverse pawl links should not bind on 
their shoulder screws. 


RIBBON SPOOL SHAFT SLOT ADJUSTMENT 

The ribbon spools should be held firmly in place on the ribbon spool 
shafts. To adjust, spread the prongs at the end of the shafts. See Figure 39. 
RIBBON FEED SHAFT SAFETY SPRING COMPRESSION (Figure 41) 

With the main bail in its extreme upper position, slide the ribbon 
feed shaft to its left-hand position. Apply the push end of a 12 1b. scale to 


the upper end of the right ribbon reverse pawl, and push down vertically. It 
should require 3 to 5 lbs. to start the spring collar moving. 


9 NOTE: Hold the ribbon feed shaft to prevent it from moving. Slide the 
ribbon feed shaft to its right-hand position and check the ribbon 
feed shaft left safety spring in a similar manner. 


RIBBON FEED SHAFT DETENT PLUNGER SPRING COMPRESSION (Figure 42) 


o 
Remove the ribbon feed pawl and check pawl. with the ribbon feed 
r shaft in its left-hand position, apply the push end of a 12 1b. scale to the 
left end of the shaft and push in line with the shaft. It should require 1-1/2 
9 to 3-1/2 lbs. to move the shaft to its right-hand position, 


RIBBON CHECK PAWL ADJUSTMENT 
The upper end of the ribbon check pawl (Figure 43) should be 1/16" 


(plus or minus 1/64") below the lower surface of the pull bar guide. Adjust 
by means of the ribbon check pawl mounting screw. 
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RIBBON CHECK PAWL SPRING PRESSURE (Figure 43) 


With an 8 os. scale hooked over the extrese lower end of the ribbon 
obeck pawl and pulled at right angles to the pal, it should require 6 to 8 
oss. to start the pawl moving away from the ratchet. Make certain that the e 
working edge of the pawl does not bind against a tooth on the ratchet when ¥ 
taking this pressure. Adjust by bending the pawl. 


RIBBON FEED PAML ADJUSTMENT q 


The ribbon feed pawl should be so positioned that the ratchet will 
be moved one or two teeth throughout a complete revolution of the main shaft. 
To adjust, position the ribbon feed pawl by means of its mounting screw. 


RIBBON PAWL SPRING PRESSURE ADJUSTMENT (Figure 43) e 


With the main shaft in its stop position and an 8 os. scale hooked 
over the extreme front edge of the ribbon feed pawl and pulled at right angles 
to the pawl, it should require 6 to 8 ozs. to start the pawl moving away from 
the ribbon feed ratchet. Make certain that the feeding edge of the pawl does 
not bind against a tooth on the ratchet when taking this pressure. To adjust, 
‘bend the ribbon feed pal spring. 


RIGHT AND LEFT RIBBON REVERSE PAWLS SPRING TENSION (Figure 41) 


With the ribbon feed shaft in its left-hand position, hook an 8 oz. 
scale over the spring post on the left ribbon reverse lever and pull in line 
with the spring. It should require 2-1/2 to 3-1/2 oss. to start the lever 
moving. Move the ribbon feed shaft to its right-hand position and cheok tl 
right ribbon reverse pawl spring in the same manner. 


is 


LEFT FUNCTION PULL BAR SPRING BRACKET ADJUSTMENT (Figure 44) 


With the main bail in its extreme downward position, hook an 8 os. 
scale over the LETTERS pull bar, just below the iump, and horizontally at 
right angles to the pull bar. It should require 1 to 1-1/2 oss. to start the 
pall ber moving. Adjust the position of the spring bracket by means of its 
lock mut to meet this requirement. 


RIGHT FUNCTION PULL BAR SPRING BRACKET ADJUSTMENT (Figure 45) { ) 


With the main bail in its extreme upward position, hook an 8 os. 
scale over the code ber locking lever just above the No. 1 code bar and pull 
horizontally at right angles to the locking lever. It should require 5 to 6 ad 
ons. to start the locking lever moving. Adjust by positioning the right 
function pull bar spring bracket by means of its lock mut. 


BELL HAMMER ECCENTRIC SCREW ADJUSTMENT (Figure 46) { ) 


With the bell pull bar selected and the main bail lifted by hand to 
ts extreme upward position, the end of the bell pull bar toe should align with 
the outer edge of the bell hammer eccentric screw and there should be .045" to 
.075" clearance between the bell hammer lip and the bell hamer post. Adjust 
the position of the bell hammer post for the pull bar toe and eccentric screw 
slignsent and adjust the bell bumer eccentric screw to provide the specified 

yaTaNCe . 


SIGNAL BELL ADJUSTMENT 


‘The signal bell should be positioned so as to obtain the most satis- 
factory tone. It should also be positioned to provide at least .010" clearance 
between the bell and all brackets and screws, and at least .004" between the 
bell and the tape chute or platform. Adjust by means of its mounting screw. 


MAIN BAIL CAM CLUTCH TORQUE (Figure 47) 


Remove the gear guard and the tape reel container. This torque 
should be taken with the motor running at least 10 minutes, and when the 
Selector magnet is energized. Press down on the main bail so as to move the 
main bail roller away from its cam. With a 32 ox. scale hooked into the screw 
hole on top of the main bail cam and pulling at right angles to the radius, it 
should require a pull of 18 to 24 ozs. to start the cam moving opposite to its 
normal direction of rotation, 


SELECTOR CLUTCH TORQUE (Figure 48) 


This torque should be measured after the motor has been running at 
least ten minutes with the selector cam sleeve stationary. Hook a 32 os. soale 
to the selector can sleeve stop ara. It should require a pull of 14 to 18 os 
to hold the selector cam sleeve stationary. This clutch torque depends on the 
condition of the felt friction washers and the friction clutch spring. If 
difficulty is encountered in securing the specified torque, shims may be placed 
at the lower end of the friction clutch spring. The selector cam sleeve must 
be removed from the shaft in order to insert the shims. Shims are available 
under the following numbers: 


96763 Shim 
96764, Shim 
96765 = Shim 


BELL-AND=BREAK CONTACT MECHANISM ADJUSTMENTS 
DOUBLE-CONTACT MECHANISM 
DETENT ARM SPRING TENSION (Figure 49) 

Unhook the detent ara spring from the spring post and 
seale in the spring eye. It should require 18 to 22 ozs. to pull 
to its position length. When taking this tension, the finger arm should be 
against its upper stop. Replace the spring. 

BELL HAMMER ADJUSTMENT (Figure 50) 
With the finger arm against its lower stop, there should be some 


clearance, not more than .010", between the bell and the bell hammer. This 
clearance may be obtained by bending the bell hamer wire. 


CONTACT MOUNTING ADJUSTMENT (Figure 50) 


The contact ara should clear the ends of the contact guards by at 
least .020" when all of the play in the contact are is taken up in a direction 
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to make this clearance a minimm. This adjustment can be made by means of the 
contact mounting screws. 


CONTACT SPRINGS ADJUSTMENT 


With the finger arm against the upper stop (See Figure 49), there 
should be a gap of .OL5" to .020" between the break contacts (left pair of 
contacts). Adjust the upper contact spring of these break contacts to obtain 
the clearance, Place the finger arm against its lower stop (See Figure 50). 
There should be a gap of .015" to .020" between the transaitter distributor 
contact springs (right pair of contacts), and the break contacts should be 
elo: Adjust, by bending, the transmitter distributor contact springs. 
Again place the finger arm in its upper position (See Figure 49), and recheck 
the break contacts gap. Under this condition, the tranmitter distributor 
contacts should be closed, To adjust, bend the lower contact spring. 


BREAK SIGNAL CONTACT SPRING TENSION (Figure 50-A) 


Place the finger am against its lower stop. Place the push end of 
an 8 oz. scale vertically on the fibre extension of the lower contact spring 
just in front of the contact arm, and push domward, It should require 3 to 
4, ozs, to break the contact. 


SINGLE-CONTACT MECHANISM 
‘The adjustments for the single contact bell and break mechanism are 


the same as those for the double contact mechanism with the exception of the 
Contact Springs Adjustment. This adjustment should read as follows 


CONTACT SPRINGS ADJUSTMENT FOR SINGLE CONTACT MECHANISM (Figure 50-B) 


With the finger arm against the upper stop, adjust the upper contact 
spring so that there will be .015" to .020" clearance between the contacts. 


MECHANICAL BND-OF-LINE INDICATOR ADJUSTMENTS 
(located to the Right of the Right Hand Ribbon Spool Shaft) 


WORK SHAFT END PLAY 


‘The worm shaft should be free to rotate, with a minimum amount of end 
play, when the worm shaft spring is detached from the contact bracket. Adjust 
by means of the worn shaft collar ami set screw. See Figure 51. 


LAMP CONTACT ADJUSTMENT (Figure 51) 


With the push end of an 8 oz. scale applied to the front contact 
spring near the contact point, it should require 3 to 4 ozs. to start the 
spring moving away from its stiffener. To adjust, remove the spring from the 
contact assenbly and bend it. 


‘There should be a gap of .015" to .025" between the contacts. Adjust 
the rear contact spring, by bending, to meet this requirement. 
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CONTACT BRACKET ADJUSTMENT (Figure 52) 


With the worm follower resting in the groove at the front end of the 
wom, the lamp contacts should be closed and there should be .010" to .020" 
clearance between the front laup contact spring and the lower end of its 
stiffener. To adjust, position the contact bracket by means of its mounting 
screws. 


WORM FOLLOYER ADJUSTMENT 
‘The lamp contacts should close, not sooner than with the 62nd opera~ 


tion of the printer end not later than the 67th operation when the printer is 
operated under power, 


To adjust, rotate the main shaft to a position where the manual 
operation of the cam lever will advance the worm shaft ratchet one tooth at a 
time, With the worm follower in its rearmost position, operate the cam lever 
by pressing toward the left at its forward end until the pin on the worn 
follower just enters a thread on the worm. Continue to operate the cam lever 
62 additional times, Then adjust the position of the release bail, by means of 
the sleeve and the adjusting bracket mounting screws, so that the contacts just 
close. Check the adjustment several times with the printer operating unter 
power, See Figure 51. 


WORM FOLLOWER SPRING TENSION (Figure 53) 


Hook an 8 oz. scale over the end of the worm follower and pull 
approximately parallel to the spring, holding the release bail so that the 
follower pin is away from the worm. It should require 1-1/2 to 31/2 ozs. to 
move the worm follower to a point where it touches the rear contact spring 
insulator, 


RELEASE BAIL SPRING TENSION (Figure 54) 


Hook a 32 oz. scale over the edge of the release bail near the spring 
hole, and pull up. It should require 7 to 11 ozs. to start the bail moving. 


FEED PAWL SPRING TENSION (Figure 55) 

With the cam lever roller on the high part of the main bail cam, 
hook an 8 oz. scale over the end of the feed pawl at the spring hole, and pull 
in line with the spring. It should require 3 to 51/2 ozs. to start the feed 
pawl moving. 


CAM LEVER SPRING TENSION (Figure 56) 


With the cam lever roller on the low part of the main bail cam, hook 
a 64 02. scale over the cam lever at the spring hole and pull in line with the 
spring. It should require 28 to 38 ozs. to start the cam lever moving. 


MECHANISM TO PREVENT PRINTING AND SPACING 
‘ON LOWER CASE BLANK ADJUSTMENTS 


Substitute the following paragraph for the Spacer Locking Bail Spring 
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Tension on Fage 15. 


mith an 8 oz. scale hooked in the locking bail spring eye, pulling 
upward, a tension of 7-1/2 to 8-1/2 ozs. should be required to stretch the 
spring to its normal position length." 


SPACE SUPPRESSION LEVER STOP ARM ADJUSTMENT (Figure 57-A) 


With the printer in its stop position (pull bars held away from the 
code bars) and the carriage in its unshifted position, there should be .010" 
to .075" clearance between the lower edge of the space suppression lever and 
the upper edge of the blank pull bar projection. Adjust the space suppression 
lever stop arm, by bending, to meet this requirement. 


SPACE SUPPRESSION LEVER ADJUSTMENT (Figures 57-B and 57-C) 


(1) With the blank combination set up and the carriage in the FIGURES 
position, rotate the main shaft until the blank pull bar moves into 
the path set up for it in the code bars. There should be .006" to 
040" clearance between the rear edge of the space suppression lever 
and the blank pull bar. 


(2) Rotate the main shaft until the pull bars are resting against the 
code bars, The end of the space suppression lever should clear the 
vertical edge of the blank pull bar by .006" to .020" when the 
carriage is moved to a position to bring the space suppression lever 
opposite the pull bar. 


(3) The requirements given in (1) and (2) may be obtained by positioning 
the space suppression lever by means of the suppression lever mounting 
plate clamp screws, Both requirements should be checked before 
tightening the clamp screws, 


MECHANICAL MOTOR CONTROL MECHANISM WHICH FUNCTIONS ON 
UPPER CASE "H" ADJUSTUGNTS 


CONTACT LEVER BRACKET ADJ USTUENT 


With the main bail roller on the high part of its cam, the contact 
lever should rest approximately in the middle of the upper end of the latch 
lever extension, and there should be .010" to .045" clearance between the side 
of the contact lever and the side of the space release pull bar. (See Figure 
58 for location of parts.) To adjust, position the contact lever bracket by 
means of its mounting screws. 


IATCH LEVER BRACKET EXTENSION ADJUSTMENT (Figure 58) 


With the main bail roller on the high part of its cam and the contact 
lever resting against the main bail, there should be .015" to .030" clearance 
between the upper end of the latch lever extension and the lower latching sur- 
face of the contact lever. To adjust, loosen the latch lever extension clamping 
screws and set the extension approximately at the mid-point on its adjustable 
Limits, then position the bell bracket extension by means of its mounting screws 
to meet the foregoing requirements. 


=< 
(8-127) 


LATCH LEVER EXTENSION ADJUSTMENT (Figure 59) 


‘With the carriage in the FIGURES position, the main bail roller on 
the high part of its cam, and the H type bar resting on the platen roll, the 
latch lever extension should overtravel the lower latching surface of the 
contact lever by .010" to .025". To adjust position the latch lever extension 
by means of its clamping screws, and recheck the Bell Bracket Extension 
Adjustment. 


CONTACT LEVER SPRING TENSION (Figure 58) 


With the main bail in its downward position, hook a 32 oz. scale 
under the end of the contact lever and pull up vertically, It should require 
9 to 12 ozs. to start the lever moving. 


LATCH LEVER SPRING TENSION (Figure 58) 


With the main bail in its downward position, hook an 8 oz. scale over 
the latch lever at the spring eye, and pull horizontally. It should require 1 
to 2 ozs. to start the lever moving. 


OPERATING LEVER SPRING TENSION (Figure 58) 


Hook an @ oz. scale unier the right edge of the operating lever and 
pull up vertically. It should require 1/2 to 1-1/2 oss. to start the lever 
moving. 


MOTOR CONTROL CONTACTS ADJUSTMENTS (Figure 60) 


With the motor control contact guard removed and the main bail roller 
on the high part of its cam, the motor control contacts should meet the follow- 
ing requirements: 


(1) The fibre insulator on the lower long contact spring should align 
with the head of the contact lever adjusting screw. To adjust, 
position the contact assenbly by means of its mounting screws, 


(2) The lower short contact spring should be straight and should bear 
against its stiffener with a perceptible tension when the other 
contact springs are held off. To adjust, bend the lower short 
contact spring and stiffener, 


(3) With an 8 oz. scale hooked under the lower long contact spring at the 
contact and pulled up vertically, it should require 3/4 to 1-1/2 ozs. 
to separate the contacts with the upper long contact spring held off. 
To adjust, bend the lower long contact spring. 


(4) With an 8 oz. scale hooked under the upper long contact spring at the 
contact and pulled up vertically, it should require 1/2 to 1 oz. to 
start the fibre insulator on the upper long spring moving away from 


the lower long spring. When taking this reading, hold off the upper 
contact spring. To adjust, bend the upper long contact spring. 
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(5) With an 8 oz. scale hooked under the upper contact spring at the 
contact and pulling vertically upward, it should require 1 to 2 ozs. 
to start the spring moving away from the stiffener, and there should 
be .010" to .020" gap between the contacts of the two upper contact. 
springs. To adjust, bend the upper contact spring and stiffener. e@ 


CONTACT LEVER ADJUSTING SCREW ADJUSTMENT (Figure 61) 


With the main bail raised by hand to its extreme upward position and 
the latch lever latched on the upper latching surface of the contact lever, 

there should be .008" to .015" space between the upper short contact spring and 
its stiffener. Adjust by means of the contact lever adjusting screw. Replace 
the motor control contact guard. e 


MAIN BAIL SPRING ADJUSTMENT 


The printing blow, i.e., the force with which the type bars strike 
the platen, can be adjusted by means of the main bail spring adjusting screw. 
This adjusting screw is mounted just to the left of the upper clutch throw-out 
lever pivot screw, which is shown in Figure 1, 


While the printer is printing, loosen the lock nut holding the main 
bail spring adjusting screw, and turn the screw in a counterclockwise direction 
until the printer starts to fail to print. Now turn this screw in a clockwise 
direction until a good clear copy is obtained without embossing the paper. 
Tighten the lock nut. 


KBYBOARD BASE ADJUSTUENTS 
REMOVE THE KEYBOARD BASE PLATE 
UNIVERSAL BAR PILOT SCREAS ADJUSTMENT - See Note (C) 


The trip-off pawl should be approximately midway between the sides of 
the slot in the casting, and the universal bar should have some end play, not 
more than .010". Adjust by means of the universal bar pilot screws (See 
Figure 62 to location of parts). 


TAPE LEVER ADJUSTING CLAMP ADJUSTMENT (Figure 63) - See Note (C) * 


There should be a clearance of 1/4" (plus or minus 1/32") between the 

tape lever roller and the tape roller, with the locking pawl touching the front 

face of the bell hammer extension and the play of the bell hammer taken up in a ° 
direction away from the bell. To adjust, position the adjusting clamp by means 
of its clamping screw, making sure that the locking pawl bushing has no end play 
between the shoulder on the shaft and the adjusting clamp, when the clamping 
screw has been tightened, e@ 


TRIP-OFF PANL STOP PLATE ADJUSTMENT (Figure 62) - See Note (C) 


There should be .040" to .060" clearance between all key levers and 
the universal bar. Adjust by means of the trip-off pawl stop plate. 
* * * 
NOTE (C) This requirement should be checked with the keyboard base plate removed. 
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GEAR GUARD ADJUSTMENT (Figure 64) 


There should be some clearance, not more than .008", between the bell. 
hammer extension and the bell operating post, when the bell hanmer is held in 
its locked position by the locking pawl and the play is taken up to make this 
clearance a minimm, To adjust, renove the tape reel container and position 
the gear guard, 


TAPE-OUT BELL ADJUSTMBNT (Figure 65) 


There should be .002" to .00k" clearance between the bell hanmer and 
the bell when the bell hanmer is resting against the gear guard. To adjust, 
position the bell by means of its mounting screw. 


BELL HAMMER EXTENSION STOP ADJUSTMENT (Figure 64) - See Note (D) 


With the locking pawl engaging the bell hanmer extension, there 
should be .020" to .040" clearance between the lower side of the bell hanmer 
extension and the bell hanmer extension stop. To adjust, position the bell 
hammer extension stop, 


BELL HAMMER SPRING TENSION (Figure 64) - See Note (D) 


Remove the tape lever and locking pawl springs. With the bell hanner 
resting against the gear guard, hook an 8 oz. scale at the spring hole and pull 
in line with the spring. It should require 3 to 5 ozs. to start the hammer 
moving. Replace the tape lever spring. 


TAPE LEVER SPRING TENSION - See Note (D) 


Remove the locking pawl spring. Hook an 8 oz. scale at the locking 
pawl spring hole and pull toward the rear of the base at right angles to the 
front edge of the pawl. With the bell operating post rotated out of the way, 

it should require 3 to 4-1/2 ozs. to cause the locking pawl to just butt against 
the bell hammer extension. Replace the locking pawl spring. 


LOCKING PAWL SPRING TENSION (Figure 66) 


Witn the locking-pawl resting against the front face of the bell 
hammer extension and the tape lever held down, hook an 8 oz. scale at the 
spring hole and pull in line with the spring toward the front. It snould 
require 1/2 to 1-1/2 ozs. to start the pawl moving. 


LOCK LOOP SPRING TENSION (Figure 67) 

Rotate the transmitting shaft until the lock loop roller is resting 
on the low part of its cam. Hook an 8 oz. scale under the lock loop spring hole 
and pull in line with the spring. It should require 4 to 5 ozs. to start the 
lock loop moving. 


* * * 


NOTE (D) These requirements should be checked with the tape ree) container 
removed. 
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TRANSMITTING CAM CYLINDER ADJUSTMENT (Figure 68) 


The transaitting cam cylinder should have some end play, not more 
than .002". Adjust the bushing in the rear bearing bracket by means of its 
adjusting mits. 


LOCKING LEVER SHAFT ADJUSTMENT (Figure 67) 


With all the contact levers on the high part of their cams and the 
locking levers in their spacing position, there should be some clearance, not 
more than .010", between the locking levers and the contact levers when the 
locking levers are pressed downward by hand to make the clearance a minima. 
Adjust the position of the locking lever shaft to meet this requirenent. 


‘LOCKING LEVER TRAVEL (Figure 67) 


With the LETTERS key depressed and the lock loop roller resting on 
the low part of its cam, there should be at least .010" clearance between any 
locking lever finger and the lock loop blade. Make a similar check when the 
BLANK key is depressed. This adjustment can be made by loosening the four 
sorews which hold the main bracket and shifting the bracket. 


‘TRANSMITTING CONTACTS GAP ADJUSTMENT (Figure 67) 
With each contact lever on the high part of its cam, the contact gap 


should be .020" to .025". Bend the shorter contact spring to obtain this 
Clearance. START-STOP contact gap may be .015" to .025". 


‘TRANSMITTING CONTACT SPRING PRESSURE (Figure 69) 


With each contact lever in the low part of its cam, it should require 
& pressure of 4-1/2 to 5-1/2 oss. to open the contacts when pressing against 
the spring above the contact point. To adjust, bend the longer contact spring. 
Recheck the contact gaps adjustment. 


CLUTCH THROW-OUT LEVER ADJUSTMENT (Figure 62) 


There should be .005" to .015" clearance between the clutch teeth 
when the clutch is fully disengaged. To adjust, position the clutch throw-out 
lever by means of shins placed between the throw-out lever post and the bracket. 


CLUTCH SPRING COMPRESSION (Figure 70) 


It should require 9 to 12 oss. to separate the clutch teeth. Hook a 
32 og. scale to the driven member projection and pull directly in line with the 
shaft. 


‘LOCK LOOP ROLLER ADJUSTMENT 


NOTE: This adjustment applies only to those keyboards equipped with look 
loops having an elongated hole for the roller pivot screw. Rotate 
the keyboard shaft until the clutch teeth are disengaged. Press the 
lock loop roller against the cam to fully disengage the clutch teeth 
and position the locking levers directly below the lock loop blade to 
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make the clearance a minimum, Under these conditions, there should 
be .008" to .015" clearance between the lock loop blade and the 
locking lever having the least clearance. To adjust, position the 
roller pivot screw by means of its elongated mounting hole.* (See 
Figure 67 for location of parts.) 


(*) On some keyboards an eccentric roller pivot screw is used which 
provides extra adjusting margin, In these cases ths shoulder screw 
should be mounted with the high part of its eccentric extending 
toward either end of the slot in the lock loop, depending upon which 
direction the additional margin of adjustment is required. 


INTERMEDIATE PANL ECCENTRIC ADJUSTMENT (Figure 62) 


There should be .050" to .060" clearance between the trip-off pawl 
and the intermediate pawl, when the trip-off pawl is resting against the stop 
plate and the intermediate pawl is against its eccentric. Adjust by means of 
the intermediate pawl eccentric. 


CLUTCH THROW-OUT LEVER ECCENTRIC ADJUSTURNT 


With the transmitter shaft in the stop position and the clutch fully 
disengaged, hold the clutch throw-out lever against the driven clutch member, 
Under this condition the intermediate pawl should be held firmly between the 
clutch throw-out lever and the intermediate pawl eccentric. See Figure 62. 


NOTE: On some units the driven clutch member has a tendency to settle back 
when the clutch throwout lever is held against it, slightly altering 
the stop position. On units where this condition prevails, the 
clutch throwout lever eccentric adjustment shall be made and checked 
after this settling has occurred, Adjust by means of the eccentric. 


‘TRIP-OFF PAWL ECCENTRIC ADJUSTMENT 


Hold the clutch throwout lever against the high part of the cam on 
the driven clutch member, and at the same time hold the clutch throwout lever 
eccentric against the clutch throwout lever. thder this condition, the point 
on the trip-off pawl should clear the point on the intermediate pawl by not 
more than .00j" when a key lever is being depressed. Adjust by means of the 
trip-off pawl eccentric. (See Figure 62 for location of parts.) 


NOTE: When making this adjustment, the high part of the eccentric should 
be positioned toward the rear of the keyboard, 


CLUTCH THRONOUT LEVER SPRING TENSION 


With the clutch teeth engaged and the clutch throwout lever resting 
against the low part of the driven clutch member, hold the intermediate pawl 
against its eccentric; at the same time hook an 8 oz. scale over the throwout 
lever just above the spring hole and pull in line with the spring. It should 
require 1-1/2 to 2-1/2 ozs. to start the throwout lever moving. (See Figure 
62 for location of parts.) 
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‘TRIP-OFF PAML SPRING TENSION (Figure 71) 


Unhook the trip-off pawl spring. With an 8 oz. scale hooked in the 
spring eye, it should require 2-3/4 to 3-3/4 oss. to pull it to its normal 
position length. Replace the spring. 


‘THE FOLLOWING ADJUSTMENT APPLIES ONLY TO THOSE KEYBOARD BASES 
EQUIPPED WITH REPEAT CN SPACE MECHANISMS 


REPEAT SPACE ROD ADJUSTMENT 


There should be .01O" to .020" clearance between the clutch throwout 
lever and the high part of the throwout cam, with the spacer bar held depressed 
by applying pressure st approximately the center of the spacer bar until the 
loop rests 1ightly on the rubber stop. Adjust the repeat space rod by means of 
its adjusting nuts. (See Figure 62). 


REPEAT SPACE ROD BRACKET ADJUSTMENT 


The repeat space rod bracket should be adjusted so that the face of 
‘the section with the elongated hole is parallel to the rear edge of the rear 
jransaitter bracket in order to assure free, sovenent of the repeat, space rod. 
The repeat space rod end should engage the intermediate pawl a! 
‘thickness of the pawl when the space bar is fully depressed. 


TAFE GUIDE TUBE ADJUSTMENT 


The right-hand end of the tape guide tube should be approximately 
1/32" from the outside edge of the keyboard. Adjust the position of the tape 
guide tube by means of the adjusting clamp. 


JACK SPRING TENSION 


A pressure of 1-1/2 to 3 lbs. whould be required to open the jack to 
‘the extent of .030" when pressure with a 12 1b. scale is applied to the curved 
portion of the Jack. To adjust, remove and bend the jack spring. 


‘TYPING UNIT SLIP CONNECTIONS SPRING TENSION ADJUSTMENT 


The slip connection springs should be adjusted so that there is a 
space of 7/16" to 15/32" between a line across the inside of the two mounting 
poste of the slip connection block and the high part of the crimped portion of 

she two end springs that make contact with the terminal screws on the typing 

unit, when measured with a 6" scale held against « post and parallel to the 

front edge of the keyboard casting. There should be some clearance, not more 

than .015", between the inner springs and a straight edge placed against the 

crimped Part of the two end springs. Adjust the slip connection springs by 
nding. 


KEY LEVER SPRING ADJUSTMENT (Figure 72) - See Note (C) 


The opening between the ends of all key lever springs, excepting the 
spacer key lever spring, should measure 1-3/16". The spacer key lever spring 
should measure 1-15/16" across the opening between the ends. Adjust by bending. 


‘THE FOLLOWING ADJUSTMENTS APPLY ONLY TO THOSE KEYBOARD BASES EQUIPPED 
WITH REPEAT ON S MECHANISM: 


NOTE (C) These adjustments should be made with the keyboard base cover plate 
reaoved. 
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REPEAT SPACE ROD SPRING TENSION (Figure 73) 
Hold the repeat yoke unoperated. Hook an 8 oz. scale over the repeat 


space rod, just below the spring, and pull horizontally toward the front of the 
keyboard. It should require 3/4 to 1-3/4 ozs. to start the rod moving. 


REPEAT YOKE LUG ADJUSTMENT (Figure 74) - See Note (¢) 


There should be .010" to .020" between the clutch throw-out lever and 
the high part of the throw-out cam when the S key lever is depressed until it 
bottoms in the selector bar slots. Adjust by means of the lug mounting screws 
on the repeat yoke, 


CONTROL RELAY ADJUSTMENTS 


(A) For BREAK operation, the control a8 should be adjusted to meet the 
Note (C 


(1) There should be a gap of .005" to .015" between the outer spring 
contact and the middle spring contact, when the plunger is held 
operated. (See Figure 75) Adjust by bending the outer spring, 


(2) There should be a gap of .025" to .030" between the inner spring 
contact and the middle spring contact, when the plunger is held 
operated. Adjust by bending the inner spring. 


(3) A pull of 5 to 6 ozs, should be required to cause the middle 
spring to break contact with the inner spring, when an 8 oz, 
scale is hooked over the middle spring at the side of the 
contact and pulled horizontally at right angles to the spring. 
Adjust by bending the middle spring and recheck adjustment (2). 


(B) For MAKE operation, the control relay should be adjusted to meet the 
following requirements: - (Figure 76) See Note (C) 


(1) With the magnet plunger held operated (See Figure 76), a pull of 
12 to 16 ozs. should be required to cause the outer spring to 
just break contact with the middle spring when a 32 oz. scale is 
hooked over the end of the outer spring and pulled horizontally 
at right angles to the spring. Adjust by bending the outer 
spring. 


(2) There should be .030" to .040" gap between the contacts of the 
inner and middle spring, when the magnet plunger is held 
operated. Adjust by bending the imer spring. 


(3) A pull of 1-1/2 to 2 ozs. should be required to cause the middle 
spring to just break contact with the inner spring when an 8 oz. 
scale is hooked over the middle spring at the side of the con- 
tact and pulled horizontally at right angles to the spring, 
Adjust by bending the middle spring and recheck adjustment (2). 
* * * 
ye requirements should be checked with the keyboard base plate 


NOTE (¢) The 


removed. 
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‘The value of the operating current for the control relay should be 
between .050 and ,060 amperes when adjusted for either MAKE or BREAK operation, 


MECHANICAL MOTOR CONTROL MECHANISM ADJUSTMENTS 
(Functions on Upper Case H) 


START MAGNET CORE ADJUSTMENT - See Note (C) 

With the start magnet armature held in the operated position, there 
should be not more than .00k" clearance between the start magnet armature and 
the shorter core. Adjust by varying the number of shims between the start 
magnet cores and the yoke. (See Figure 77 for location of parts.) 


STOP MAGNET CORE ADJUSTMENT - See Note (C) 


With the stop magnet armature held in the operated position, there 
should be not more than .004" clearance between the stop magnet armature and 
the stop magnet core or yoke, Adjust by varying the number of shims between 
the rear end of the stop magnet core and the yoke. (See Figure 77 for loca~ 
tion of parts.) 


START MAGNET BRACKET ADJUSTMENT (Figure 77) - See Note (C) 

With the start magnet armature held operated and the stop magnet 
armature held so that its inner edge aligns with the outer shoulder on the 
start magnet armature, there should be .004" to .008" clearance between the 
end of the stop magnet armature and the start magnet armature. To adjust, 
position the start magnet bracket by means of ite mounting screws, 


STOP WAGNET BRACKET ADJUSTAENT (Pigure 78) - See Note (C) 


With the stop magnet armature held in the operated position by its 
latch, there should be .004" to .008" clearance between the stop magnet arma~ 
ture and the outer face of the yoke when measured at the closest point. To 
adjust, reaove the resistor and position the stop magnet bracket by means of 
its mounting screws. Replace the resistor. 


ARMATURE STOP ADJUSTMENT (Figure 77) - See Note (C) 


With the stop magnet armature against the armature stop, there should 
be .070" to .080" clearance between the stop magnet armature and the outer face 
of the yoke, Adjust the armature stop by means of its mounting screws, 


LATCH BACKSTOP SCREW ADJUSTMENT (Figure 79) - See Note (C) 


With the stop magnet armature held in the operated position by the 
notch in the start magnet armature, there should be some clearance, not more 
than .008", between the high part of the latching surface of the latch and the 
end of the slot in the stop magnet armature. Adjust by means of the latch 
backstop screw, 


* * * 


NOTE (C) These requirements should be checked with the keyboard base plate 
removed, 
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STOP MAGNET ARMATURE SPRING TENSION (Figure 78) - See Note (C) 


With the stop magnet armature held operated and the stop magnet 
armature spring unhooked, hook a 32 oz. scale in the spring eye and pull the 
spring to its normal position length. This requirement should be 1, to 16 ozs. 
Adjust by means of the adjustable spring post. 


START UAGNAT ARWATURE SPRING TENSION (Figure 78) - See Note (C) 


With the stop magnet armature held against its pole faces, hook an 
8 oz. scale over the end of the spring post on the start magnet armature and 
pull horizontally in line with the spring. It should require 3-1/2 to U-1/2 
ozs. to start the armature moving. 


LATCH SPRING TENSION (Figure 77) ~ See Note (C) 


With both armatures released, hook an 8 oz. scale over the latch 
between the spring and the shoulder and pull horizontally. It should require 
1-1/2 to 2-1/2 ozs, to start the latch moving. 


INNER CONTACT ASSEMBLY ADJUSTMENTS (Figure 79) - See Note (C) 


(1) With the stop magnet armature held in the operated 
notch in the start magnet armature, hook an 8 oz. 5 
opring alongside the insulator and pull at right angles to the spring. 
It should require 1-1/2 to 2 ozs. to start the long spring moving 
away from the stop magnet armature. To adjust, remove the outer 
contact assembly, if necessary, and bend the long contact spring. 


(2) With the stop magnet armature held in the operated position by the 
notch in the start magnet armature, there should be a gap of .015" to 
+020" between the contacts. To adjust, bend the short contact spring. 


OUTER CONTACT ASSEMBLY ADJUSTMENTS (Figure 60) - See Note (C) 


NOTE: The stop magnet armature should be held operated by the notch in the 
start magnet armature during each of the following adjustment: 


(1) The short contact spring nearest the armature should bear against 
its stiffener with perceptible pressure when the other springs are 
held off. Adjust by bending the short contact spring. 


(2) There should be some clearance, not more than .006", between the 
insulator on the long contact spring and the stop magnet armature. 
Adjust by bending the spring stiffener nearest the armature. 
Recheck (1). 


(3) With an 8 oz. scale hooked over the long contact spring nearest the 
stop magnet armature at the contact point and pulled at right angles 


* * * 


NOTE (C) These requirements should be checked with the keyboard base plate 
removed. 
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to the spring, it should require 1 to 1-1/2 ozs. to separate the 
contacts when the long contact spring farthest from the stop magnet 
amature is held away. Adjust by bending the long contact spring 
nearest the armature. 


(4) The long contact spring farthest from the stop magnet armature should 
bear lightly against the long contact spring nearest the stop magnet 
armature. Adjust by bending the long contact spring farthest from 
the armature. 


(5) Hook an 8 oz. scale over the short contact spring farthest from the 
stop magnet armature at the contact and pull at right angles to the 
spring. It should require 1 to 2 ozs. to start the spring moving 
away from its stiffener. Adjust by bending the short contact spring 
and stiffener. Recheck adjustment (2). 


REPIACE THE KEYBOARD BASE PLATE 
GOVERNOR ADJUSTENT 


REMOVE THE GOVERNOR ADJUSTING BRACKET, BRUSH SPRING PLATE, TARGET, 
GOVERNOR COVER, AND GOVERNOR. 


SPEED ADJUSTING WHEEL FRICTION WASHER SPRING TENSION ADJUSTMENT (Figure 61) 
Turn the adjusting wheel so that the tension on the govemor contact 


is 13 to ls ozs. Measure by hooking a 32 oz. scale over the contact spring am 
next to the contact and pulling parallel to the speed adjusting spring. 


To measure the pressure of the speed adjusting wheel friction washer, 
insert a bank pin in the leather rim (radially), and hook a 32 oz. scale over 
the pin at the periphery of the adjusting wheel and pull at right angles to the 
radius. It should require 16 to 24 ozs. to start the wheel moving. To adjust 
thie tension, remove the friction washer and bend the large projections. 


GOVERNOR BRUSH SPRING REQUIREMENT (Figure 82) (Collector Ring Governor Only) 


It should require 3 to 4 ozs. pressure, using an 8 oz. scale, to 
depress a brush spring to its required position; that is, to within .015" to 
050" of the brush holder. The pigtails should be soldered to both the carbon 
brush and the brass inserts of the brush screws. Replace the governor, 


GOVERNOR SHIMS ADJUSTMENTS 


There should be at least .006" clearance between the adjusting lever 
wearing strip and the adjusting wheel when the adjusting wheel is opposite the 
wearing strip and the play of the armature is taken up in a direction to make 
this clearance a minimum by overcoming the armature end thrust spring. To 
adjust, install shims on the armature shaft between the governor hub and the 
motor end frame casting if necessary. See Figure 85 for location of parts. 


SPEED ADJUSTING LEVER STOP PLATE ADJUSTMENT 


There should be .006" to .050" clearance between the adjusting lever 
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wearing strip and the governor shell when the speed adjusting lever is held 
against the stop plate. To adjust, loosen the stop plate mounting screws and 
position the plate. Tighten the screws. See Figure 85 for location of parts. 


GOVERNOR BRUSH POSITION (Collector Ring Governor Only) 


The governor brushes should ride in the center of the collector rings 
and should project .015" to .050" beyond the brush holder. Elongated holes are 
provided in the brush holder bracket to allow for this adjustment. See Figure 
82 for location of parts, 


INNER AND OUTER DISC CONTACT SPRING ADJUSTMENT (Figure 83) 


x NOTE: These requirements should be checked with the governor adjusting 
bracket, brush spring plate, target and governor cover removed, 


(1) The distance from the inside surface of the governor cover to the 
highest point on the contact springs should be 25/32" to 27/32". 


(2) Place a D (89955) socket wrench over the nut (located in the center 
of the governor cover) that is used to hold the contact springs in 
place. With a 6" scale, measure the radial distance from the 
vertical surface of the wrench to the point where the scale touches 
the curved surface of the inner disc contact spring. This should be 
17/32" to 19/32", 


(3) In a similar manner, measure the distance from the wrench to the 
point of contact on the outer disc contact spring. This should be 
7/16" to 1/2", 


These requirements may be obtained by bending the contact springs. 
Replace the governor cover, target, and brush spring plate. 


GOVERNOR BRUSH SPRING PLATE BRACKET ADJUSTMENT 
‘The governor brush spring plate bracket should be set so that: 
r) (1) A line established by the center of the outer disc and the center of 


one of the brushes should pass through some portion of the other 
brush. (Pigure 84), 


(2) The surface of the brush spring plate bracket, on which the brush 
spring plate is mounted, aligns with the outer surface of that part 
of the governor cover on which the target is mounted. (Figure 85). 


(3) The bracket is parallel to the edge of the motor base plate, Adjust 
c) the brush spring plate bracket by means of its enlarged mounting 
holes. See Figure 85 for location of parts 


GOVERNOR BRUSH SPRING PRESSURE (Figure 85) 


(A) INNER DISC BRUSH SPRING 
Hook an 8 oz. scale over the inner spring just in front of the 
carbon contact brush. ?ulling horizontally away from the motor, it 
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should require 4-1/2 to 5-1/2 ozs. to start the brush moving away 
from the disc. 


(B) OUTER DISC BRUSH SPRING 
Apply the push end of an @ oz, scale against the outer brush spring, 
just in front of the carbon contact brush. Pushing horizontally 
toward the motor, it should require 4-1/2 to 5-1/2 ozs. to start the 
brush moving away from the disc. 


To obtain the correct brush spring pressure, remove and bend the 
brush springs. When the springs are replaced and the pressure obtained, take 
care that the contact brushes lie flat against their respective discs, and 
that the outer edges of the brushes are either flush with, or not more than 
3/64" inside, the outer edges of the discs. 


NOTE: If necessary, level off the brushes by passing a piece of No. 0000 
sandpaper between the brush and the disc. 


REPLACE THE GOVERNOR ADJUSTING BRACKET 
GOVERNOR ADJUSTING BRACKET ADJUSTMENT (Figure 85) 
The adjusting surface of the governor adjusting bracket should clear 


the speed adjusting wheel by .020" to .060". Bend the governor adjusting 
bracket if necessary to secure this clearance. 


‘SYNCHRONOUS MOTORS 
STARTING SWITCH ADJUSTMENTS 


NOTE: These requirements should not be checked unless there is reason to 
believe the starting switch is out of adjustment. 


(1) Remove the motor from the bs 


je and remove the motor fan and pinion, 


(2) Remove the switch end shield screws and the switch commtator mounting 
Screws, also the switch end shield, 


(3) Pull out the rotor until the brush holder spring is accessible and 
remove the spring, 


(4) Spring tension for 50 and 60 cycle motors should be 1-1/2 to 2-1/2 
ozs., and 3 to 3-3/4 ozs. respectively, when extended to a length of 
ches, using an 8 oz. scale, 


(5) The brush holders should be mounted by means of the center set of 
mounting holes and should be free. 


(6) The brush holder stop pins should be safely within the holes of the 
fibre disc when all the play in the brush holders has been taken up 
to make the engagement of the pins with the disc a minimum. 


(7) Replace the brush holder spring, making certain that the spring eyes 
are fully engaged with each other. 


(8) 
(9) 


(10) 


qu) 
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Replace the switch commutator screws and tighten the two screws 
alternately, a little at a tine, until both screws are tight. 


Replace the switch end shield screws, using the same precaution in 
tightening as above. 


Apply the push end of a 12 1b. scale against the fan end of the 
shaft and push parallel with the shaft. It should require at least 
7 lbs. pressure to start the shaft moving. 


Replace the motor fan and pinion, Replace the motor unit on the base 
and check the motor plate adjustment. 
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‘LUBRICATION 


The oil and grease specified in the supplement furnished with this 
bulletin should be used to lubricate the Model 4 printer. 


Unless otherwise specified, one or two drops of oil at each of the 
places indicated will be sufficient. Use oil for lubrication at all of the 
places listed below, except where the use of grease is specified. 


041 both loops of all helical springs that exert a nominal tension 
of less than 2-1/2 pounds. 


Apply grease to both loops of all helical springs that exert a 
nominal tension of 2-1/2 pounds or more. 


TYPING UNIT 


(1) Stop lever, trip latch, trip latch bell crank, and trip lateh plunger 
of range finder assembly. 
as Selector cam sleeve - drop of oil on each cam peak. 
Locking cam felt oiler ~ saturate. 
(4) Pivots of locking lever and ctor levers. 
(5) Selector sword bearings - drop oil through rear end of slots in 
separator plates, 
(6) Selector "T™ levers - pivots and all points of contact. 
*(64) Selector Arm - 2 pivot screws, 2 sword contact points, locking tip 
and detent. 
(#) On HOLDING TYPE SELECTOR only. 
(7) Locking wedge. 
(8) Code bars - at posts, 
(9) Armature bearings - very sparingly. 
(10) Main shaft - remove rear screw of orientation plate and swing plate 
to expose top of main shaft, Fill shaft through hole in center of 
retaining disc. Wipe excess oil off top of retaining disc. 


NOTE: In printers not equipped with drilled main shafts, lubricate the 
main shaft clutch and sleeve as follow: 


O41 liberally through the two opposite oil holes in sleeve just 
above the main shaft gear, Also squirt oil liberally on top of ball 
bearing just above the clutch. This oil will work down through the 
groove in the sleeve, oiling the clutch and the sleeve. 


(11) Selector clutch felt friction washers ~ pry the driving discs apart 
with screw driver and saturate felts with oil. Do this at two die 
metrically opposite places at both top and bottom felt washers. 

(12) Clutch throw-out lever - 2 pivots 

(13) Main bail cam clutch - saturate felt washer by applying oil between 
edge of dise and main shaft gear. A drop of oil should be applied 
through the spring to each disc prong. 

(2s) Main bail cam prongs - apply oil through spring. 

‘Swing motor back. 


(a5) Main bail roller - oil, grease, oil. 
Main bail plunger - fill of] cup. 


Main bail lever - fill oil cup just above typing unit terminal block. 
‘Also oil end of lever in uain bail plunger. 

Main bail - fil] groove with oil and put drop of oil on top of 
square vertical guide post. 

Pull bars - one drop of oil on top of each pull bar, 

Type bar gears - pull each type bar down against platen. Put drop of 
oil on top of type bar gear at rear of segnent slot. 

Ribbon feed ratchet and ribbon feed gears ~ drop of oil on teeth. 
Ribbon feed shaft detent plunger. 

Ribbon feed shaft - 2 oil holes. 

Ribbon feed lever - of] hole, 

Ribbon feed lever rolle: 
Ribbon spool shafts ~ 2 bearings each. 

iibbon reverse pawls and links - 4 bearings each side of printer. 
Ribbon reverse shafts - 2 bearings each. 

Tape feed roll - oil hole, 

Shift rocker and shift rocker lever ~ 2 pivot bearings 
Pull bar lock-out lever - pivot and 2 rollers. 
Signal bell hammer ~ pivot. 

Carriage locking pawl - 1 pivot bearing. 

Spacer locking bail ~ 2 pivots. 

Spacer locking pawl - 1 pivot bearing. 

Platen shaft - 4 bearings, 

Platen guide. 

Spacer shaft - 2 bearings and gear, The rear bearing may be oiled 
from the rear of the printer. 

Spacer detent lever - pivot and roller. 

Spacer operating lever and roller, 

Spacer feed pawl. 

Motor bearings - two ball oilers - use grease according to instruc- 
tions contained in the supplenent furnished with this bulletin, or 
one drop of oil in each ball oiler, 

Keyboard driving gears - 2 oil cups. 

All spring anchors, 


Grease should be applied to the following: 


Five large gears at right rear of typing unit. 

Main bail adjusting screw - end of screw. 

Each anchor for main bail spring, spacer lever spring, and spacer 
detent lever spring. 

Code bar locking lever where it bears on main bail. 

Trace of grease on surface of each cam of the transmitting cam sleeve, 
Ribbon feed shaft detent. 

Clutch throw-out lever - end of lever on camming surface, 


‘Typing units equipped with any of the following mechanisms should 
also be lubricated at the places specified: 


BELL AND BREAK CONTACT MECHANISM ADJUSTMENTS 


(1) 
(2) 


Finger arm, detent arm, and contact arm pivots. 
Extension of detent aru in finger arm fork, 
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MECHANICAL END-OF-LINE INDICATOR MECHANISM 


(1) Worm shaft and release bail - 2 bearings each. 
(2) Feed pawl. 
(3) Cam lever roller. 


Grease should be applied to: 


Worm shaft, detent drag spring, feed ratchet, and cam lever roller 
surface. 


SUPPRESSION OF PRINTING AND SPACING ON LOVER CASE OF BLANK MECHANISM 
(1) Space suppression lever - 2 bearings. 

MOTOR CONTROL ON UPPER CASE "H" MECHANISM 
(1) Contact lever, latch lever, operating lever - 2 bearings each. 


After lubricating the typing unit, excess oil should be wiped off 
the following: 


(1) Magnet armature and cores, This may be done by inserting printer 
tape between armature and cores, 

(2) Type bar segnent. 

(3) Printer base, 


(1) Keyboard shaft bearings - 2 oil cups. 

(2) Driven clutch - 2 drops of oil through coils of spring, 

(3) Intermediate pawl - pivot. 

(4) Trip-off pawl - pivot and surface bearing on trip-off pawl eccentric. 

(5) Gluteh throw-out lever ~ 2 bearings. 

(6) Lock loop - 2 bearings. 

(7) Lock loop roller. 

(8) Tape lever - drop of oil either side of bearing. 

(9) Tape bell hanmer ~ 2 pivots. 

(10) Locking levers ~ 5 bearings. 

(12) Contact levers - one drop of oil on side of each lever placed so that 
the oil will run down on pivot. 

(12) Spacer bar - 4 pivots and rivet for spacer key lever. 
Tip keyboard up on back. Remove base plate, 

(13) Universal bar - 2 pivots. 

(14) Selector bar rollers - 1 pivot each. 

(15) Selector bars - at each guide bracket. 

(16) Key levers - drop of oil on each key lever just in front of selector 
bars, 

(17) Rear key lever bearing - drop of oil on bearing rod at four equi- 
distant points. 

(18) Repeat space rod - at bearing points and points of contact. 

(19) Keyboard gear ~ grease. 

(29) Cams - apply light film of grease to surface of cams. 
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On keyboards equipped with motor control on upper case of "H" 
mechanism, oil the following very sparingly: 


(1) Stop magnet armature. 
& (2) Start magnet armature. 
7 (3) Lateh. 


Apply grease to the keyboard gear. 
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TAPE LEVER 


LOCKING PAWL 


CLAMPING SCREW 
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FIGURE 64 
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AT LEAST O10" 
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LOCK LOOP SPRING 
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FIGURE 68 
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FIGURE 69 
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